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an important additive for 
concrete grout and most 
forms of ground treatment 


Liquid Sulphite Lye is an effective cement expander, whereby cement shrinkage 
is obviated, leaving the concrete free from shrinkage cracks. For mass concrete 
it avoids the deleterious effects of thermal contraction and shrinkage. It is also 
invaluable for grouting work, and for prestressing cable ducts it ensures that 
when the grout is set it always completely fills the cable duct and other apertures. 
Its qualities for ground treatment and tunnelling work have also been proved on 
important contracts. 


Liquid Sulphite Lye is the most effective and economical material for pro- 
ducing air-entrained and colloidal concrete, and will satisfy the most exacting 
requirements for this class of work. 


Sulphite Lye is available at short notice in drums or road tank wagons. Send 
for samples and prices. 


ROY WILSON, DICKSON LTD 


41 NORTH JOHN ST, LIVERPOOL 2 Tel: Central 7691! 
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IN LIQUID FORM 


an important additive for 
concrete « grout - and most 
forms of ground treatment 


Liquid Sulphite Lye is an effective cement expander, whereby cement shrinkage 
is obviated, leaving the concrete free from shrinkage cracks. For mass concrete 
it avoids the deleterious effects of thermal contraction and shrinkage. It is also 
invaluable for grouting work, and for prestressing cable ducts it ensures that 
when the grout is set it always completely fills the cable duct and other apertures. 
its qualities for ground treatment and tunnelling work have also been proved on 
important contracts. 


Liquid Sulphite Lye is the most effective and economical material for pro- 
ducing air-entrained and colloidal concrete, and will satisfy the most exacting 
requirements for this class of work. 


Sulphite Lye is available at short notice in drums or road tank wagons. Send 
for samples and prices. 


ROY WILSON, DICKSON LTD 


41 NORTH JOHN ST, LIVERPOOL 2 Tel: Central 7691 
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PIERHEAD 
Pre-cast floors 


are being used 


throughout 

the contract for 
TRAWSFYNYDD 
NUCLEAR POWER 
STATION 


A 
MEMBER OF 
THE 
BOOTH GROUP 


SPEKE BOULEVARD, 
LIVERPOOL 24. 


ALSO AT LONDON AND BIRMINGHAM. 
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DRILLED 
FOUNDATIONS 


on our drilled foundations at Vauxhall Bridge 
Rd London for Chesterfield Properties Limited 

We have modern mobile plants which can 
drill foundations of various diameters up to 
depths of 100 feet or more. Tel: Abbey 734! 


PETER LIND 


Peter Lind and Company Limited Romney House Tufton Street London SW! 


i} 
| 
Architects fake Burnet lot ond Partners 
Consutting Engineers Ove Arup ond Partners 
} Mein Contrecters ond Limited 
e A modern office block which is being erected 
or send your enquiries to. 
= 
ie 
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MAIN SUI 
THE SAND 


AND j GRE ATES 
FOR THIS VAST PROJECT 


TRAWSFYNDD NUCLEAR 
We have large stocks of 
aggregate and washed sand Spence. OBE. 
available for any size of contract. ARA., ARS 


Accurately graded to your 
requirements, and promptly 
——_ to schedule by our 
of trucks, our aggregates 

and service are first-class. We 
will be pleased to send samples, 
and to quote for any quantity. 
We are also specialist manu- 
facturers of precast concrete, 
and full details of our large 
range of products will be sent 
on request. Concrete cube 
strength at 28 days over 
11,000 Ib. sq. in. 


Consulting 
Messrs. Mott, Hay & 
Anderson 

Civil Engineering 
Contractors: Nuclear Civil 
Constructors Ltd. 


LLWYN ISA PPER CLYNNOG 


YNNOG FAWR 297'8 & 395 
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THE 


YORKSHIRE 


HENNEBIQUE 


Contracting Company Limited 
Established 1904 


CIVIL ENGINEERING CONTRACTORS 


HENNEBIQUE HOUSE 
YORK 


Telephone: York 54656 (4 lines) 
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Boosting storage space capacity—the 
high-speed HWS TER truck moves and 
stacks faster and more smoothly. 


Mode! YE40 Diese! Photo by courtesy of Mesirs Lignacite (South Eastern) 
Limited, Ninfield, Nr. Batcle, Sussex 
; Hyster SpaceSaver Litt Trucks from 1,000 Ib. to 10,000 Ib. capacity: 
Challenger Lift Trucks from 1,000 Ib. to 46,000 ib.; diesel, L.P.G. or 
HYSTE R petrol, Hyster Ransomes—Electric Lift Trucks from 1,000 Ib. to 
: 6,000 ib.capacity, with complementary range of cranes, towing tugs, 
pletiorm trucks, reach trucks, straddle trucks, hydraulic and 
mechanical attachments. 
and “Space-Saver’ are Registered Trade Marks 


The Auiheriaed Hyster Oeaters 


Ore Meas. Glasgow $4 Telephone 


Greet, Londen, Wt Telephone Pare 
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KELSEAL manufacture a tremendous 
range of Sealing materials designed to suit 
various applications in a variety of 
industries. 

Experience gained from solving problems 
concerning the effective sealing of 
reservoirs, dams, motorways, piles and 
metal to concrete structures has 
proved the value of our P.S.R. 
(Polysulphide Synthetic Rubber) sealers 
and primers. 


The large permanent range of Jointing 
compounds include Buty! Rubber and 
Epoxy 2-part compounds. 

We will be pleased to supply technical 
information concerning your particular 
sealing problems. 


sé Polysulphide Synthetic Rubber 


Watertight anSwer 
to Concrete Sealing 
Problems! 


KELSEAL LTO., VOGUE HOUSE, HANOVER 
SQUARE, LONDON, * Hyde Park 
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have been regularly used 


by leading Contractors for 


reinforced concrete work 


since 1903 


We were the pioneers in the supply of steel bars for reinforced concrete 
work and have given to the industry over 50 years of unbroken ser- 
vice, unequalled for quality and dependability. Contracts on which 
WHITEHEAD STEEL has been used include some of the largest and 
most important in the country. 


We can supply mild steel with an ultimate tensile 
stress of 28/33 tons to the square inch, medium 
tensile 33/38 tons to the square inch, and high 
tensile 37/43 tons per square inch. 

We can also supply high tensile bars 40/45 tons 
to the square inch with a minimum yield of 
60,000 pounds per square inch. 


LONDON OFFICE : Stee! House, Tothill Street, $.W.1. Telephone: Whitehall 2964/5. 
BIRMINGHAM OFFICE: King Edward House, New Street, 2. Telephone: Midland 0412/3. 
MANCHESTER OFFICE: Chronicle Buildings. Telephone: Blackfriars 1603/4. 

GLASGOW OFFICE : 50 Wellington Street, C.2. Telephone : Central 1528. 
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The BRRL.SOA model, illustrated above, will meet all require 
ments for high speed, economy, and simplicity of operation 
This high-speed shearing machine will cut mild steel rods uj 
to 2 in. diameter. It is of robust construction yet portabl 
in view of its compact arrangement, and is powered by 
electric motor and self-tensioning Vee-belt drive. The mov 


Diesel-driven machines also available. Let us send you ful 
details, 


CEMENT & STEEL, LTD., SECOND AVENUE, CHATHAM, KENT 
Telephone: Chatham 45580. Telegrams: Cembelgi, Chatham. 


xu FNGINEERING Serremsce, 1961. 
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res 
4 ing blade is in continuous action and makes 28 cuts peda 
vh minute ; 2-in. diameter bars require one cut only. Th 7 
“5 static blade is housed in a specially designed seating whict#™ 
: spreads the shearing thrust over a wide area, thus reducingaam 
ear wear and considerably lengthening the life of the machine 
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THE MACALLOY THREADED ANCHORAGE 


when a number of units are stressed together, or when 


McCALLS MACALLOY LIMITED 


TEMPLEBOROUGH ~- SHEFFIELD - ENGLAND - P.O. BOX 4! 
Telephone: ROTHERHAM 2076 (P.B. Ex 8 lines) 

LONDON: SLOANE 0428 + BIRMINGHAM: ACOCKS GREEN 0229 

PORTSMOUTH: COSHAM 78702 - MANCHESTER: BLACKFRIARS (0/8 


| 
4 The nut and thread anchorage is positive and without slip ; 
ft aoe it does not need a critical setting up and is quickly stressed. One 
ae can stress and re-stress at any time before the duct is grouted, 
ra and partial prestressing may with care be applied by hand so 
ug saving a bit on jack hire and allowing castings to be moved 
; : quickly off the base plate, so giving a rapid turn-round of 
nae moulds. (Jack hire is not expensive however). 
The nut can finish anywhere on the thread, allowing a 
trans- 
say versely stressing bridge decks and that sort of thing. Couplers 
ae” can be added at any time to a bar already stressed to give 5 
by continuity throughout framed structures and the like; the same, 
ea a greater, or a lower prestress can be continued beyond the 
coupler. 
i ae So long as a bar has not been grouted, the prestress can 
at be checked or adjusted by applying the jack; besides the very 
io dg considerable practical advantage of this, the check can be used to 
Ae eliminate uncertainty. The robust and positive nature of a nut 
* } and thread is easily understood by the user and so many checks 
nee, are provided that one can be sure that careful design is not wasted 
vB by uncertainty in execution. Such is the basis of real economy. 
PRES 
PC 68 
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the modern method of 


PRESTRESSED 
CONCRETE 
DESIGN AND 
CONSTRUCTION 


OF ALL TYPE! 


This system is described and illustrated in our 
Catalogue, together with some of the many 
important contracts on which it has been used. 
Engineers and Contractors interested in the latest 
developments should send for a copy. 


THE PZ PRESTRESSING CO. LTD. 


BURCOTT LODGE, BURCOTT, WING, LEIGHTON BUZZARD. TELEPHONE: WING 286 
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BOROUGH OF BEDFORD CENTRAL AREA RE-DEVELOPMENT 


PROBLEM 

The nature of the strata in this re-development 
area precluded the use of ordinary footings for 
twelve-storey structures, and deep mass concrete 
foundations would have proved too costly in view 
of the high water table and the depth of excavation 
that would have been necessary to carry the high 
concentrated loading. 


SOLUTION 

In the face of keen competition, Franki driven type 
in-situ piles were selected for this contract as they 
offered :—(1) maximum security coupled with (2) 
speed of execution — as many as nine or ten piles 
were driven by one machine in a day, and (3) 
economy ; all of which are of paramount import- 
ance with projects of this nature. 


Contract Ne: 3088 - Client: Bedford Corporation a 
Borough Engineer and Surveyor: F. W. Dawkes, B.Sc. (Eng) A.M.LC.E., M.1.Mun.E., A.M.T.P.1, 
Chief Assistant Architect: C. A. E. Beecher, A.R.1.B.A. 
R.C, Engineere: Truscon Limited - General Contractors: Drabble Construction Co. Lid. 
Type of Structure: Tweive-storey Flats - Number and Type of Piles: 354 Franki Driven 
Working Lead: 6 tons - Average Length: 17° 6” 


FRANKI AL your Servieg the Wold 


FRANKIPILE LIMITED - 39 VICTORIA STREET - LONDON S.W.I - TEL: ABBEY 6006/9 
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smooth 
shuttering 
without 


These 14 ft. columns for an office and warehouse block 
in City Road, London, were poured in one lift. Photo by 
courtesy of the contractors: macs & HL LtD., London. 


Noilply moulds for 150 ft. run of floor and roof beams made for 
the Mersey Dock and Harbour Board, Liverpool. Manufactured 
by: MILBANK FLOORS LTD, GREAT WALTHAM, CHELMSFORD, ESSEX. 


Thames Noilply gives the smoothest surface of any 
shuttering entirely without oiling. This important 
saving in oil and labour has been achieved by facing 
the plywood shutter with a special glossy plastic which 
completely repels concrete and leaves surfaces 
superbly smooth. With reasonable handling Noilply 
shuttering can be used time and again without oiling. 
Later, it continues to give long service in the traditional 
way. The reverse side is balanced by a standard 
plastic. Try Noilply on your next contract and see how 
quickly it repays its cost. 

Supplied only through trade channels. 


THAMES PLYWOOD MANUFACTURERS LTD 
Harts Lane - Barking . Essex - Telephone: Rippleway 5511 
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LIGHTING ENGINEER’S 
BEST FRIEND 
IS A FORD 
ENGINE 


Ford Industrial engines are the heart of 
all kinds of generating sets—large, small, 
stationary, mobile—doing all kinds of 
responsible jobs—standing-by for emer- 
gencies in schools, cinemas and hospitals, 
providing on-site light and power in out- 
of-the-way places, giving light for film 
and TV units on location. For such jobs 
Ford Industrial engines are the best 
possible choice. They are tough, hard- 
working and utterly reliable, and they 
have behind them the incomparable 
Ford Service Organisation—a world-wide 
chain of factory-trained engineers with 
stocks of genuine Ford parts at their 
finger-tips. Send us the coupon below for 


details of the Ford-powered generator 
sets that are available. 


SPELLS POWER 


Please send me details of Ford-powered Generator sets 
Type of set required 


YOUR FIRM’S NAME 
For the attention of Mr... 


TO: FORD INDUSTRIAL ENGINE DIVISION - DEPT G5b/L6. - SOUTH OCKENDON - ROMFORD - ESSEX - ENGLAND 
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REGD. TRADE PIARK 


vibrating 7 concrete on the site 
with mobile or fixed equipment 


Triton vibrating systems provide the Con- 
tractor with a completely planned vibrating 
unit for the production of precast concrete on 
the site. Our technical advice service will be 
ne to suggest a comprehensive plan, using 

h mobile “ Vibra-Lifta” tables and fixed 
tables (illustrated below) which wil! show the 
economy and efficiency to be obtained from 
using a Triton Vibrating System on the site. 


The top illustration shows two Triton mobile “ Vibra-Lifta” tables rave a 25-ft. 
t beam. These “ Vibra-Lifta” tables can be moved at will to an the site. 
he second illustration shows two Triton fixed tables vibrating a | precast purlin. 


These tables can be mounted on concrete blocks of any required heig 


t. Complete 
technical details of these are available on request. 


KINGSNORTH INDUSTRIAL ESTATE, WOTTON ROAD, ASHFORD, KENT 
Telephone: Ashford 2051-2-3 Telegrams: Triton Ashford Kent 
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UNDERPINNING 


P A L | R A D | F E (ROOT-PATTERN PILES) 


SYSTEMS PROVIDE THE CONCRETE ANSWER 


There is a Pali Radice system of structural protection for foundations 
against any kind of underground movement. Patented systems of root 
pattern piles provide a most effective means of underpinning any building 
or structure, while our patented grid retaining wall system ensures the 
stability of existing structures during nearby deep excavations. The 
reinforcing action is very smooth and gradual and starts from the beginning 
of the work. Consolidation for upper structures does not interfere with 
the original room disposition and preserve existing artistic decorations, 
frescoes, mosaics, etc. Other patented methods are applied to the con- 
solidation of various types of ground, and for the formation of water-tight 
diaphragms by casting reinforced concrete walls in the ground. 

Our extensive experience, and our constant development of new methods, 
enable us to tackle with confidence any problem connected with this type 
of work, however difficult or tricky the situation, and wherever it may be. 


NAPLES—Via Verdi 35. 
GENOA—Via Milano 40c. 


PALERMO—Via E. Amari 32. 
Soc An FONDEDILE INC 
ROME—Piazza Buenosaires |4. 


ATHENS—1!2 Kolokotroni Str. 
VIENNA—Strarkfriedgasse 25. 


All enquiries in the U.K. to— 


OVERSEAS COMMODITIES (SOC) LTD 
2 LONDON WALL BUILDINGS LONDON EC2 Te: London Wall 5276 
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WATERPROOF PAPER 


IN CONCRETE ROAD CONSTRUCTION 


Recommended qualities for concrete 
work are eco No. 40 to ass 1521/1949 
Class B and ts2co No. 60, the choice 
depending on the stresses involved. The 
former fully meets the specification at 
the lowest possible cost. As well as 
preventing seepage from the mix 188CO 
also checks the upward penetration of 
harmful acids and other chemicals 
frequently occurring in subsoils. It also 
bas useful applications as a curing 
overlay. There is a0 free bitumen ia 
1maCO to sweat out under exposure te 
bot sun. We will gladly 

send samples on request. 


For the essential retention of water in a concrete mix 

to ensure sound setting and hardening, careful 
contractors are more and more depending on IBEco... 
Like no other waterproof paper, Beco is waterproof 
throughout its texture. The proofing bitumen is part of 
the paper itself. Folding, creasing, even heavy 
trampling will not impair meco's impermeability . . . 
It’s easy and quick to handle—speeds the work as well 
as lowering its cost and ensuring a better job. 
Remember meco for contracts in hand and in prospect. 


DAVIDSONS PAPER SALES LTD. 


LONDON: 82/84 St. John St. E.C.1 


LIVERPOOL: 31 North John St. 2. LEEDS: 9 Albion St. 


NEWCASTLE: 42 Corporation St. GLASGOW: Laird Place, Bridgeton, SE. 
EINNBURGH: Boroughloch Square. DUNDEE: 24 Lamb’s Lane. ABERDEEN: 4 Trinity Quay. 
HEAD OFFICE: Mugiemoss Mills, Bucksburn, Aberdeen. 
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STANDARD 
PRESTRESSED 
CONCRETE 
BEAMS... 


WHITSON BRIDGE 
Designed by 


Transmission 
Project of 
Contractors: 


A. Jackaman & 
Sons Lid 


.. SIMPLIFY BRIDGE BUILDING 


The bridge at Whitson shown above is the first to be built incor- 
porating the new standard prestressed concrete beams. These 
48 ft. long precast beams supplied by us conform in every way to 
the standards recently laid down by the Prestressed Concrete 
Development Group, and prove yet again that our techniques and 
methods are fully up to date in every possible way. 


ANGLIAN BUILDING PRODUCTS LTD 


Designers and Manufacturers of Reinforced and Prestressed Concrete U nits 
ATLAS WORKS LENWADE NORWICH 


LONDONOFFICE 100BROMPTON ROADSW3 


xxi 
ak 
4 
; 


CONSTRUCTIONAL ENGINEERING Sevrenser, ro6r. 


OUTSTANDING BUILDING... . 


Outstanding 
Products 


CHEMICAL 
BUILDING 
PRODUCTS LTD 
Warple Works 
Cleveland Road 


Hemel Hempstead 
Herts 


Telephone: 
BOXMOOR 4900 
(5 lines) 
Telegrams: Prolithu 
Hemel Hempstead 


PROLAPIN Liquid Cement Waterproofer 
LITHURIN Concrete Floor Hardener 


QUICKSOCRETE P. Q. & D. Rapid Hardeners 
and Setters 


WETEXI ‘S’ Colourless Silicone Waterproofer 
CONPLAST Concrete Plasticiser 

CONPLAST ‘W’ Anti-freeze and Plasticiser 
CONBEX Plasticised Expanding Grouting Material 
CEBEX 112 Mortar Improver 

CEBEX 113 Expanding Grouting Material 
CEBEX 124 Multi-purpose Slurry Liquid 

ROAD CONPLAST Air Entrainer and Plasticiser 
LIFTOYL Floor Cleaner and Degreaser 


ORKIT & TEKTAM Bituminous Coating and 
Compounds 


CONCURE Concrete Curing Agent 
NITOLUX & ROBRITE Paints 


NEW !! SCREEDEX the ideal Screed Additive. 
CHEMICAL BUILDING PRODUCTS LTD 


. 
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economy in 


bored foundations 


DOWN TO 


INNEY 


McKINNEY FOUNDATIONS LIMITED 
Manor Way, Boreham Wood, Hertfordshire. Tel: Elstree 2854 
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TAKE A GOOD 
LOOK AT THE 
SURFACE 


The water tower illustrated has a pro- 


finish simi surfaces. No other material affords 
smaller a Treated in this such lasting protection, while remaining 
way it is completely protected from the 80 easy to apply. 

atmosphere and will require no further i 
attention for many years. Stic B can Descriptive literature available. 


STIC B PAINT SALES LTD. 


99 WANDSWORTH ROAD, VAUXHALL, S.W8 
Telephone: RELiance 5566/2178 Telegrams: Sticbeelim, London, S.W.8 
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a, ee be applied direct to new or old 
Pe tective Stic B stone covering stipple concrete and most other buildi : 


Serremper, CONCRETE 


An Electrically Driven PC3 Concrete 
Pump with remixer. Capacities from 20 
to 24 cu. yds. per hour. Ranges actually 
obtained 135 ft. vertical or 1,500 ft. 
horizontal. Also smaller model PC4— 
8-10 cu. yds. per hour. 


EFFICIENT RECONDITIONING SERVICE 


CONCRETE 
BY PUMP AND PIPELINE 


The most efficient method of placing concrete. 


Life of Pump practically indefinite: all essential surfaces in contact with concrete 
are renewable. 


Pumpable concrete must of necessity be good concrete. 

Pump and Mixing Plant can be located at the most convenient position within 
the pumping range. 

The continuous output of the Pump at a constant speed governs the working 
of the whole concreting gang. 


THE REGISTERED TRADE MARK OF (PUMPCRET ) THE CONCRETE PUMP COMPANY LIMITED 


NGRETE FUME 


4 STAFFORD TERRACE, L W.8 
Telephone : Western 3546 Telegrams : Pumpcret, Kens, London 
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Hydraduct is an extremely robust form of sheathing for ee, 
tendons and meets the most stringent requirements of Designers a 
Contractors ; problems which may be encountered in transportation 
and site handling have been carefully considered. 


PSC GROUT INJECTION EQUIPMENT 


@ P-S.C. hand-operated diaphragm, 
direct displacement grout pump 
with electrically operated stirrer. 


PS.C. power-operated grout 
injection pump. 


The subject of cable grouting is one that P.S.C. Equipment Limited 
a Ran ge intensively and for which a range of equipment has been 


PIONEERS OF PRESTRESSED CONCRETE IN GREAT BRITAIN 


P.S.C. Equipment Limited, members of the Freyssinet International 
isation, have available a range of prestressing systems including 
Freyssinet MultiWire, Freyssinet MultiStrand—FreyssiStrand, P.S.C. 
MonoWire, P.S.C. MonoStrand and P.S.C. Pretensioning. Full details 
and complete technical information are always available on request. 
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FREYSSINET 


RUBBER BRIDGE-BEARINGS 


. . . the modern method of supporting bridges 
and other civil engineering structures. They 
are more economical and technically superior 
to traditional steel bearings and are widely 
recommended. Freyssinet bearing pads are of 
unit bonded construction. The design of the 
pads is based on the relationship between loads, 
displacements and rotations, and, as no moulding 
is required, each case is treated as unique and 
the proposed pad calculated accordingly. The 
highly satisfactory behaviour of this type of pad 
has been proved by tests and by observation 
on over 500 bridges on which they have been 
used. Technical questionnaire forms are avail- 
able on request. 


FLAT JACKS 


These hydraulic jacks of unusual and 
unconventional design permit enormous 
forces to be exerted where the move- 
ment required is small. They have con- 
siderable application in underpinning, 
levelling, and thrust control in engineering 


EQUIPMENT LTD 


MEAD OFFICE AND WORKS: ARUNDEL ROAD, INDUSTRIAL TRADING ESTATE, UXBRIDGE, MIDOX 
Telephone: Unbridge 3524! 
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“ CONCRETE SERIES” 
BOOKS ON FOUNDA TOON BIINESRING 


DESIGN AND CONSTRUCTION OF FOUNDATIONS 
By G. P. MANNING, M.ENg., M.1.C.E. 


A dissertation, with much practical data, on the design of most types of foundations, including notes on 
constructional operations and materials. Many examples drawn from the Author's extensive experience. 
226 pages. Numerous diagrams, working drawings, design charts etc. 

Published July 1961 
Price 24s.; by post 25s. In Canada and U.S.A. 6 dollars. 


FOUNDATION FAILURES 
By C. Szecuy (Professor of Foundation Engineering, Budapest) 


The author examines the causes of the failure, due to defective foundations, of numerous structures 
throughout the world. A useful guide to the avoidance of trouble 


Published March 1961 


115 pages. 123 diagrams and photographs. 
Price 20s.; by post 21s. In Canada and U.S.A. 5 dollars. 


REINFORCED CONCRETE PILING AND PILED STRUCTURES 
By F. E. Wentwortu-Sneii_ps, W. S. Gray, B.a., and H. W. Evans. 


Describes the design, manufacture, and driving o Peay concrete piles. Design of piled structures with 
examples and illustrations. Design data in accordance with the latest British Codes of Practice. 


Second Edition. Published 1960 
149 pages, 116 illustrations, 17 tables. 
Price 18s.; by post 19s. In Canada and U.S.A. 4 dollars. 


RAFT FOUNDATIONS.—THE SOIL-LINE METHOD 
By A. L. L. Baker, vD.sc. (TECH.), A.M.INST.C.E. 
Describes in detail, with worked exainples, the Soil-Line Method, a practical and economical way of taking 
into account variation of earth pressure. 
Revised Edition. Published 1957 
148 pages, 89 illustrations. Price 12s.; by post 13s. In Canada and U.S.A. 2°80 dollars. 


To be Published Shortly 


AN INTRODUCTION TO DEEP FOUNDATIONS AND SHEET-PILING 
By Donovan H. LEE, M.1.C.E., F.ASCE., M.I.Mech.E. 


This book is the successor to the author's “ Sheet Piling, Cofferdams and Caissons’’. It is much enlarged 
and now deals with soil investigation, bearing piles, and sub-aqueous tunnels, as well as making and driving 
sheet-piles, the design of sheet-pile walls, and the design and construction of cofferdams, cylinders and 
open and pneumatic caissons. A feature is the numerous examples of actual works throughout the world. 


260 pages. Numerous diagrams and As alas 
Price 20s.; by post 21s. 2d. In Canada and U.S.A. 5 dol 


For complete particulars of these and other books in the 
“CONCRETE SERIES” 
dealing with all aspects of design and construction in reinforced and 
prestressed concrete write to 


CONCRETE PUBLICATIONS LTD., 
14 DARTMOUTH STREET, LONDON S.W.1 
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You get the 
lowest relaxation 


SOMERSET 
Prestressing Wire 


COMPARATIVE RELAXATION GRAPH initial Stress 80 tons/sq. in. 
(Drawn wire in the stress relieved and stabilized condition) 


* Somerset Wire complies with B.S. 2691 
* \s available in plain, indented or helically crimped forms 
* Has stable elastic characteristics 


by a patented ‘Somerset’ process 


SOMERSET WIRE COMPANY LIMITED 


Pengam Moors, Cardiff (Cardiff 37485) 
Bridgwater, Somerset (Bridgwater 3001) 
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The New Underpass, Hook Road constructed by 
William Old Limited for the Surrey County Council 


EXPANDITE 


LIMITED 


Expandite Limited produce a complete 
range of efficient Rubber and PVC Water- 
stops for every type of joint. Made in various 
designs and lengths, they are accepted as 
being the most effective and economical 
method of ensuring watertight structures. 

Expandite Waterstops are specified by 
architects the world over because, unlike 
metal waterbars, they are not subject to 
corrosion and will not fracture with move- 
ment. 

Not content to rest on their laurels, 
Expandite are constantly introducing new 
developments. The HYDROFOIL (PVC) 
revolutionary design combats all seepage, 
and is suitable for walls, floors, reservoirs, 
sewage works, ponds, etc. where limited 
movement may occur. 

If you need advice on any problem 
concerning Waterstops and their most 
effective use, the Expandite Technical 
Service Department is always at your 
service. Please contact us. 


CHASE ROAD, LONDON, N.W.10. Tel: ELGar 4321 (10 lines) Telex 25420 


ELGar 1551 (10 lines) 


Trafford Park Road, Manchester 17 Telephone: Trafford Park 1285/6 
36 Great North Road, Newcastle-upon-Tyne 2 Telephone : Newcastle 23992 
Eire: EXPANDITE (IRELAND) LTD., Greenhills Road, Walkinstown, Dublin Telephone: 501512 
ASSOCIATES AND DISTRIBUTORS THROUGHOUT THE WORLD 
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For the Royal 
Burgh of inverness 
a modern new bridge of... 


PRESTRESSED 


CONCRETE using 
RYLANDS 


HIGH TENSILE 
STEEL WIRE 


Replacement of the 104 years old suspension bridge over the River 
Ness has been necessitated by the prolific growth of motor traffic. 
The new 245 ft. long, 3 span bridge is designed to carry the heaviest 
traffic loads laid down by the Ministry of Transport, and to achieve 
this end Rylands 0.276 inch diameter wires in made-up cables of 12 
wires each cable are employed for the prestressing of the beams. 


RYLANDS BROTHERS LTD., WARRINGTON, LANCASHIRE. 


Consulting Engineers: Sir M. MacDonald & Partners, Lion House, Red Lion Street, London W.C.1. 
Contractors: Duncan Logan (Contractors) Led., Muir-of-Ord, Ross-shire. 
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The New Underpass, Hook Road constructed by 
William Old Limited for the Surrey County Council 


EXPANDITE 


‘LIMITED 


CHASE ROAD, LONDON, N.W.10. Tel: ELGar 4321 (10 lines) Telex 25420 


Expandite Limited produce a complete 
range of efficient Rubber and PVC Water- 
stops for every type of joint. Made in various 
designs and lengths, they are accepted as 
being the most effective and economical 
method of ensuring watertight structures. 

Expandite Waterstops are specified by 
architects the world over because, unlike 
metal waterbars, they are not subject to 
corrosion and will not fracture with move- 
ment. 

Not content to rest on their laurels, 
Expandite are constantly introducing new 
developments. The HYDROFOIL (PVC) 
revolutionary design combats all seepage, 
and is suitable for walls, floors, reservoirs, 
sewage works, ponds, etc. where limited 
movement may occur. 

If you need advice on any problem 
concerning Waterstops and their most 
effective use, the Expandite Technical 
Service Department is always at your 
service. Please contact us. 


ELGar 15651 (10 lines) 


Trafford Park Road, Manchester 17 Telephone: Trafford Park 1285/6 
36 Great North Road, Newcastle-upon-Tyne 2 Telephone: Newcastle 23992 
Eire: EXPANDITE (IRELAND) LTD., Greenhills Road, Walkinstown, Dublin Telephone: 501512 
ASSOCIATES AND DISTRIBUTORS THROUGHOUT THE WORLD 
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For the Royal 
Burgh of Inverness 
a modern new bridge of... 


| 


RYLANDS BROTHERS LTD., WARRINGTON, LANCASHIRE. 


Consulting Engineers 


PRESTRESSED 


usin 
RYLANDS 


HIGH TENSILE 
STEEL WIRE 


Replacement of the 104 years old suspension bridge over the River 
Ness has been necessitated by the prolific growth of motor traffic. 
The new 245 ft. long, 3 span bridge is designed to carry the heaviest 
traffic loads laid down by the Ministry of Transport, and to achieve 
this end Rylands 0.276 inch diameter wires in made-up cables of 12 
wires each cable are employed for the prestressing of the beams. 


: Sir M. MacDonald & Partners, Lion House, Red Lion Screet, London W.C.1. 


Contractors Duncan Logan (Contractors) Led., Muir-of-Ord, Ross-shire. 
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Illustration above 
shows some of 


| oorft. BEAMS 
each 80 ft. long 


and weighing 35 cast in 


tons, produced by 


Anglian Building 
Products Ltd., for W D i N 
British Railways, 


Midiand Region. 


LDS 


supplied by 


MAY BUTCHER 


SPECIALISTS IN TIMBER SHUTTERS AND MOULDS FOR CONCRETE 


More and more Contractors and Precast Concrete Makers in ail parts of the country 
are taking advantage of the first-class service we offer in the supply of timber shutters and 
moulds to any design and size. This service has proved over and over again that by 
ordering your shutters and moulds from us you effect every possible saving in time, labour 
and money. However intricate the shutter or mould, you are assured of accuracy in 
every detail and a product with long trouble-free fife. Shutters and moulds can be 
supplied with a plastic lining if desired. Full details of this class of work carried out by us 
are available on request. 


HEYBRIDGE BASIN, MALDON, ESSEX. TELEPHONE: MALDON 6986/9 
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"Your call to CMC 
about SULFACRETE 
Mr. Gilliatt!’ 


@ Thank goodness! At last he’s dealing with 
Blue Circle. Honestly, you should have seen 
him last week! Couldn't even get enough of 
it. I thought he'd go mad! Beats me why he 
didn’t go for Blue Circle in the first place. I 
thought everyone did.® 


SULFACRETE The only Sulphate- 
resisting Portland Cement which 
has given proved protection in 
practice and in exposure tests over 
the last twelve years. Good dense 
concrete can, by using Sulfacrete, be 
made proof against concentrations 
of sulphur trioride (SO,) : 
In ground water—500 parts per 100,000 or 
0.5% per weight. 
In soll or clay—2.0%, per weight. 


Information on the major areas in 
Great Britain where the soilis known 
to contain sulphates is available from 
our technical department. 


See about Cement! 


Make use of our technical service. For all information please write to: 
THE CEMENT MARKETING COMPANY LTD. PORTLAND HOUCE. TOTHILA STREET, LONDON, SW! Telephone: TATe Gallery 3668 
© T. GAME LTD, - Tetaphone MULL 26171 (Selling Organisations of The Asseciated Portland Coment Manutacturers itd.) 
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LAC BAR BENDING 
AND CROPPING MACHINES 


The 
BAR BENDERS 


are made in capacities to 
2° diameter. Several bers ean 
be bent simultaneously. 


MAIN FEATURES 
Mode! LB.900 


The fast at mor simulta: 

ast at more t 10 F.p.m. enabling 
book to be bent in 3 seconds. 

n : Bars are fed into the machine 

from left or right: hooks are made 

clockwise or anti-clockwise. 

Automatic Stop: ‘Turntables can be set 

to stop automatically at any angle to an 

accuracy of 


Maintenance negligible. All bearings are ball or roller throughout. ave of and 
cut. All shafts, even the slowest, bearings. 


The par croppers 


in all capacities up 
and safest method of 


Oil is circulated in closed circuit and, whilst machine 
is in operation, abundant positive lubrication is 
assured. 
No damage results from lack of oil and no special 
required. 

are betw: cutts 
blades will automatically stop, ther 
very important safety feature because no cut can 
be made involuntarily. NO OPERATOR HAS EVER 
BEEN INJURED BY THESE MACHINES. Machines 
available at prices lower than any other manu- 
facturer in the World Capacities from 13” up to 
2’ di cer 


PROMPT DELIVERY AVAILABLE 
Full details from 
LAWLER AYERS & CO LTD 


Broad Street House, 54 Old Broad Street, London, E.C.2 Telephone: London Wall 6331 
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GATHURST VIADUCT 


Monk are Main Contractors for this 
vital link in the new 

Motorway connecting 
Birmingham with the Preston By-Pass. 


James Drake, Esq., B.Sc., M.I.C.E., M.1.Mun.E., F.I.H.E., County Surveyor and Bridgemaster, 
Lancashire Coun y Council,who are Agents for the Ministry of Transport. 


A. Monk & Company Limited. Warrington and London. Offices at Hull, Middlesbrough and Stamford. 
Civil Engineering, Building and Reinforced Concrete Contractors. 
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COROBAR 


REGD TRADE MARK 


COLD WORKED HIGH TENSILE REINFORCEMENT 


MILD STEEL & 
HIGH TENSILE WELDED FABRIC 


AN EFFICIENT SERVICE ASSURED 
IN SUPPLY, BENDING & FIXING 


THE ENGINEERING DESIGN & CONSTRUCTION 
COMPANY LIMITED 


REINFORCEMENT SPECIALISTS 
OFFICES: ARDSHIEL HOUSE EMPIRE WAY WEMBLEY MIDDX. 
TELEPHONE: WEMBLEY 9474 TELEGRAMS: EDCON WEMBLEY 


. 


Serreuser, 1961. CONCRETE AND CONSTRUCTIONAL ENGINEERING 


BUILD ON A SURE FOUNDATION 


The modern piling techniques 
i 


and systems of Simplex are 


backed b by over half a century , § 
of experience. Schemes and 
quotations for piling or rein- 
forced concrete foundations will 


be gladly supplied, without ‘CONCRETE PILES 
obligation, on request. 


7 Lygon Place, Grosvenor Gardens, Westminster, London S.W.!. Tel: SLOane 9122/3 4 
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For Greater Strength, Firmer Bonding 
and Better Surfacing of Concrete— 


Regd. Trade Mark iti 
Extra-High Frequency 
INTERNAL CONCRETE VIBRATORS 


@ The model illustrated here operates at 9,000 to 

15,000 Vibrations per minute from low flexible 

shaft speeds of 4,500 to 7,500 R.P.M. 

@ Petrol or Electric Drive. 

@ Robustly built throughout and backed by 

genuine service. 

@ Fitted centrifuga! clutch, long-life flexible drive 

and Vibrator. 

This unique machine, with quick-change additional 

tools, can also be used for: SURFACING, WET- 
Model VP 350-A (Swivel Base or Barrow Mounting) RUBBING CONCRETE, GRINDING, DISC SAND- 
Prompt Delivery. Highly Competitive Prices. Genuine ING, AND DRILLING (up to |}” in Concrete, |” in 
Service. Re-Sale Terms Available. Steel, and 2” in Wood). 


xe We operate a 48-hour Shaft Repair Service for all makes. Write to-day for 8-page fully descriptive 
Catalogue. Agents throughout the world. 
30 years’ experience in the design and manufacture of flex-shaft tools. 


THE FLEXIBLE DRIVE & TOOL CO., LTD. 
EDENBRIDGE, KENT. Telephone: 3385-6 
LONDON OFFICE: 17 QUEENSBERRY WAY, S.W.7. Telephone : KENsington 3583 


COPPER STRIPS 


All Reinforced Concrete 
Engineers recognise the 
advantages of using copper 
strips for sealing joints in 
concrete work. Copper 
is ductile, will not crack 
under repeated bending, is 
non-corrosive and is un- 
affected by wet concrete. 
We specialise in the supply 
of perforated copper strips 
of all required lengths and 
widths for expansion joints, 
and shall be pleased to 
submit prices against de- 
tailed specification. 


ALEX J. CHEETHAM LTD. 
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A marriage has been arranged 


For better or worse, budgerigars seldom 
choose their own partners — yet seem to get 
by remarkably happily with those they are 
given. 


In Civil Engineering, the question of marrying 
materials often arises. Here, where the choice 
is open, we can only record that our metallic 
bonder, STERNSON 610, has featured in many 
ahappy wedding—and has proved itself, 
without question, a bond that lasts. 


It has been widely used, for example, in the 
laying down of factory floors, — to provide the 
vital, enduring link between the wearing 
surface and the main slab beneath. 


The STERNSON range is only 

part of our family of products and 
whatever or wherever your concern is 
with top-class concrete, there is no wiser 
first step than calling on the experience of 


STUART B. DICKENS LTD 
Manor Way, Boreham Wood, Hertfordshire 
PRODU CT S Telephone : Elstree 2211 
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STORER’S 


Sawing, Planing and Moulding Mills and Storage Yards at Barking 


for 


SOFTWOOD 


Wm. T. STORER & CO. LTD. 
Timber Importers and Merchants 
ESTABLISHED 1913 


Telephone: RiPpleway 030! (10 lines) 
RIVER ROAD - BARKING - ESSEX 
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Serremper, 


Road bridge reconstruction over railway 
junction - Renwick Road Bridge, Barking 


The Bridge at Barking, carrying Renwick Road across an 
areca of railway track which was to form part of Ripple Lane 
marshalling yard, has been replaced by a bridge of greater 
Sponsor : span. The new bridge consists of two 50-ft approach spans 
British Transport Commission, and a central 137-ft span. The approach spans were formed 
from precast partially prestressed concrete inverted tee 
Consulting Engineers: beams, placed in position, with insitu concrete added to the 
aes a lower flange — stressing was then completed and concrete 
General Coawesmeat poured to deck level. The centre span was also of insitu 
partially prestressed concrete units, but was of cellular 
construction. 0.276 in diameter high tensile wire was used 
throughout and stress was applied by the Freysinnet system. 
The wire content of the complete project was in excess of 
$00,000 feet. 


wire was essential— 


VYohnsons. of course! 


Richard Johnson & Nephew Limited, Manchester 11. Telephone East 1431 


~ 
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For compacting mortar cubes 
for compression tests to 


BS. 12/1958, 146, 1370, 915 


H.F. VIBRATOR 


“CAPCO”’ CONCRETE TESTING APPARATUS also includes: 
Cube Moulds; Slump Cones; Tensile, Vicat and Cylindrical 


Moulds; Compacting Factor Apparatus—Standard and Auto- 
matic ; Sieve Vibrators and Sieves ; etc. 


CAPLIN ENGINEERING CO. LTD 


(ESTABLISHED 1918) 


POLLEN HOUSE, 10/12 CORK STREET, LONDON, W.! 
Phone: REGENT 0716. Grams: CAPLINKO, LONDON. Telex: 23255. Cables: CAPLINKO, LONDON. Works: IPSWICH. 


on request 
T 
7883 and 
And 
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For precast conerg is 
consult 


manufacturers of the 


OMNIA FLOOR 
and other types of 
precast flooring 


supplied by Aties Stone. 
Archivect: Lewis Solomon, Koye & Portners 
Engineer: John DeBremoeker & Partners 
Basil A. Cohen, FRICS 
Co.Ltd 


Our skilled staff are always ready to assist you in the initial design stages or they are 
available to carry out the complete design work to the architect's specification. 
Complete sub-contracts can be undertaken. For further information about the concrete 
floors write to us 


The Atlas Stone Company Ltd. 


Artillery House, Artillery Row, London, 8.W.1. Telephone: ABBey 3061-2-3-4 


> 
‘ 
a 
| 
easy to handle —patietised loads i. ee 
no shuttering du! ; 
goed heat and sound insulation 
Stall ond Black, Kingsway, Londen WEL which 
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THE P.C.4 PUMPCRET 
CONCRETE PUMP 


CONCRETE BY PUMP AND PIPELINE 


PC3 P.C.4 


per hour, approx. . . 20-24 cu. yd. 8-10 cu. yd. 
nge: 
Horizontal, approx. 
or Vertical, approx. 


Pipeline. 
Power required: Electric or Diese! 1 


FOR HIRE 
(PUMFCEET) 


THE REGISTERED TRADE MARK OF 
THE CONCRETE PUMP COMPANY LIMITED 


Pumpcret Hire Company Lip 


4 STAFFORD TERRACE, LONDON, W.8 
Telephone: Western 3546 Telegrams: Pumpcret, Kens, London 


q 
aliv 
UMPCRET 
CONCRETE. 
PUMP 
if: 
thee 
q 
45 h.p. h.p. 
a 
ga! 
at 
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Architects: Robert Matthew & Johnson-Marshall F/A.R.1.B.A. 

Consulting Engineers: J. Roger Preston & Partners. 

Consulting Structural Engineers: Scott & Wilson, Kirkpatrick & Partners. 
New Zealand House, now being built in Haymarket, London, by Holland & Hannen and Cubitts 
(Gt. Britain) Ltd., is a building of 19 storeys supported by Braithwaite Cylinder Foundations 
6’ in diameter and sunk to a depth of over 90’, 


BRAITHWAITE FOUNDATIONS & CONSTRUCTION LIMITED 
(PROPRIETORS: BRAITHWAITE & CO. ENGINEERS LIMITED) 
London Office: DORLAND HOUSE, REGENT STREET, S.W.1. 
Telephone: WHitehall 3993. Telegrams: Bromkirk London S.W.1. Telex 23320 


xiv 
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COUNTS .. 


WHITLEY MORAN 


AND CO. LTD. 


GUNITE SPECIALISTS 
-And behind every job...25 years’ 


experience in the scientific 
repair of engineering structures 


5 OLD HALL ST. LIVERPOOL 3. 7975/6 


May we 


PRECAST 


STRUCTURAL 
COLUMNS 


SAVE TIME SAVE MONEY 


181 Queen Victoria St., LONDON, E.C.4 
Telephone: CENtral 5866 (5 lines) Telegrams: Kinovique Cent London 


| 
| 
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the 
SIMPLE 
of the 

WATER CONTENT. 


and rapid means of measuring 
the water content in the 
sand. No weighing or 
chemicals are required, and an 
adequate sample is used. The 
GAMMON-MORGAN 
WATER-IN-SAND 
ESTIMATOR should be available 
alongside every mixer, so that 
the water content of 
JRE TIONS mix may be correctly gaug 
IN Full details will be sent on 
“the concrete mix shall be i PRICE £4 4s. Od. each 
peg (12 Canadian or U.S. dollars). 


water in the batch shall consist CARRYING CASE £2 10s. 0d. 
of the water ba in the © (7 Canadian or U.S. dollars). 


GUN LANE STROOD KENT Phone: Strood 78431/23 


- 
4 
alvir 
THE GAMMON-MORGAN | 
WATER-IN-SAND | 
The most accurate, simple, i 
q 
‘ 
i? 
é 
| 
| 
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Whether it be an expansion 
or construction joint—let ... 


DURAJOINT 


take the strain 


See what happens when the concrete’contracts. 


THE DURAJOINT 
retains its close keying to the con- 
crete beyond the flange nearest the 
centre. No other expansion joint 
gives this safeguard. 
It takes care of shear as well! 


Sole Manufacturers 


DURATUBE & WIRE LTD 


CENTRAL WAY (FAGGS ROAD), FELTHAM, MIDDX 
Phone: FELTHAM 3453/6 Grams: DURATUBE FELTHAM 


4 Tae 
xlviii 
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Today’s basic constructional material is concrete. It is used in roads, offices, 
factories, warehouses, and every conceivable kind of building. But to do its job 
with complete efficiency, concrete must be strengthened. And this is where Spencer 
Mesh comes in. Made to B.S. requirements, this electrically-welded mesh is made 
only from high tensile steel wire. Strong. Reliable. And what is more, the wire 
is drawn by the Spencer Wire Company themselves, in their own mill. Spencer 
Mesh is supplied in standard square or oblong meshes, in either sheets or rolls. 
If you have a concrete reinforcement problem, get in touch with the Spencer Mesh 
people. You can be sure of really useful help. 


SPENCER WIRE * WAKEFIELD teteprone Wakefield 6111 


Daw96iCCe 


| 

¢ 

4 PENCER ESH 

rT 


..» Precast Concrete Piles 
Preferred by constructional engineers 
for their unchanging supremacy, Stent 
Precast Concrete Piles have proved 
their qualities wherever used. In 
standard sizes—12” x 12” (in lengths 
15 ft. to 40 ft.) and 14” x 14” (lengths 
15 ft. to 55 ft.). Other sizes made to 
order. 

Write for full details 


STENT PRECAST CONCRETE LTD 


Chequers Lane, Dagenham Dock, Essex. DOM 097! (4 lines) 


Best Quality 


AGGREGATES 


in all grades 


WM. BOYER 


& SONS LTD 


MEMBERS OF S. & G.A. of G.B. 
ESTABLISHED 18/0 
IRONGATE WHARF, PADDINGTON, W.2 
TELEPHONE : PADDINGTON 2024-6 


SCHMIDT 


CONGRETE 
TEST HAMMER 


for immediate non-destructive 
determination of compressive 
strength 


Oo. A. VOLKMANN LTD 


3ST. AUGUSTINE’S ROAD, 
BIRMINGHAM, 16 


Telephone: Edgbaston 1353 


i CONCRETE AND CONSTRUCTIONAL ENGINEERING 1961. 
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CONCRETE IN 
SULPHATE- 


To eliminate risk 
CIMENT FONDU 
SHOULD BE USED 


To ensure 
complete protection 
CIMENT FONDU 
MUST BE USED 


Concrete 
made with 
CIMENT FONDU is 
COMPLETELY IMMUNE 
from the effects of 
SULPHATES 
in any concentration 


Concrete made with Ciment Fondu provides an additional 
margin of safety! It is also resistant to attack by dilute 


acids often prevalent in sulphate-bearing clays, made-up 
ground and many industrial effluents. ENT 


* Send for leaflet TS S-16“ The Influence of Mimeral Sulphates onthe Permanence of Coner ete Structures.” 


LAFARGE ALUMINOUS CEMENT COMPANY LTD., 75 Brook St., Londen, W.1. Tel: MAY 8546 
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f 
f 
F 
r 
(ia 
ro 
& 
D 
} 


CONCRETE AND CONSTRUCTIONAL ENGINEERING Serreusre, 1961. 


PUT YOUR FAITH 
IN THE TESTED 
BRAND 


THIS LABEL ON 
EVERY BARREL 
CARRIES WITH 
IT FIFTY YEARS’ 
EXPERIENCE OF 
MANUFACTURE. 


NONE OTHER IS 
“JUST AS GOOD” 


THE LEEDS OIL & GREASE CO. 


Phone 22488 LEEDS, 10 ‘Grams: “Grease, Leeds 10” 


Moulds and 


formwork 


for the concrete industry 
A service to the industry ranging 
from the small equipment illustrated 
to complete spinning plants, backed 
by years of technical experience. 
We are now operating from our ex- 
tensive new premises at the address 
tapers. below. 


Further details and quotations sent on request 


Coneybeare 


THE ORIGINAL PIPE MOULDS 
Coneybeare & Co. Ltd., Torrington Road, Ashford, Kent. Tel: Ashford 1545/6 


i 

/ j 
1 
4 
ra 
13 
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CONGRETE ROADS FIRST 
because 


CONGRETE ROADS LAST 


“Maotar’ road mesh at Long Nuke, 8.rmin sham 


McCALL & COMPANY (sHerrieco) LIMITED 


TEMPLEBOROUGH SHEFFIELD - BOX 41 
Telephone ROTHERHAM 2076 Ex. lines) 

LONDON: SLOANE 0428 BIRMINGHAM: ACOCKS GREEN 0229 

PORTSMOUTH: COSHAM 78702 MANCHESTER: BLACKFRIARS 


MeCALLS PACALLOY AFRICA PRACALLOY (AUSTRALIA) PTY 


& COPIPANT (SHEFFIELD) LIPWTED MACALLOY LIMITED eC ALLS PACALLOT (CANADA) LIMITED 


A aid 
he 
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*PUDLO’ PROVIDES PROOF . . . No. 3 OF A SERIES 


Underground story... 


of Waterproofed Ready-Mixed Concrete 


When, in 1958, the beer cellar of the ‘ Harp’ public house at Parson’s Mead, 
Croydon, was excavated for rebuilding, water was found to be present at 

a depth of only 3 ft. 6 in. below the level of the upper surface of the old 
floor. To combat these inherently damp conditions ‘ Pudio ° CEMENT 
WATERPROOFING POWDER was specified for the READY-MIXED 
CONCRETE used in the new floor. 

* Pudio Waterproofer ’ was also used in the internal rendering of the outer 
walls and, to ensure complete protection from damp penetration, a ‘ Pudioed’ 
cove was formed at the junction of the wall and floor. 


TECHNICALITIES: 
Ploor Area: approximately !,250 square feet. 
Composition: Waterproof Ready-Mixed concrete to 8” thick, with granolithic 
Mix: 4:2: | reinforced with No. B.R.C. fabric and with 
Ready-Mixed Concrete. 
Walls Hard semi-engineering brick, co a thickness of !34 inches. 
Internal Rendering 


Two parts Westerham Sand. One part Portland Cement. 5 Ib. ‘Pudio’ to every 
100 Ib. cement, applied in three coats to a minimum thickness of one inch. 


Beer Cellar of the ‘ HARP,’ Parson's Mead, Croydon. By courtesy of Page and Overton's Brewery Ltd. 


CEMENT WATERPROOFING POWDER 


other ‘PUDLO’ products include: Waterproof Cement 
Paints, Cement Paint Primer, Cement Bonder, External Water 
Repellent, Plaster Bonder, Frost Protector /Rapid Hardener, 
Concrete Plasticiser, Mortar Plasticiser, Cement Hardener, Dust 
Proofer, Permanent Colours for Cement, ‘Feusol’ Fire Cement. 


KING’S LYNN, NORFOLK 
Telephone: King’s Lynn 2293 


ali 
; 
; 
i 
j 
Leonard Son, 
FLAA., “ 
M.R.SAN.1., Romford. 
Contractors: 
Galbraith Bros., Crayford. 
ae 
. 
aes: Sole Proprietors and Manufacturers : % 
wT.ie 
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MILLIONS OF TONS OF TRAFFIC 


When finished, the spectacular }-mile long Hammersmith Fly-over will contain 204 
mammoth concrete beam segments weighing from 35 to 60 tons. These, together with 
a similar number of cantilever units of some 15 tons each, form the spine beam and 
ribs of this structure when jointed together and stressed. All have been cast by the 
contractors, Marples, Ridgway and Partners at their Heston casting yard, who 
selected Winget Vibrocon Poker Vibrators for the compaction of the high-grade 


For maximum compaction use Winget ‘Vibrocon’ 
Poker Vibrators — the finest available today! 


lv 
mi dense concrete within the intricate moulds and complex reinforcements. } 
G. Maunsell & Partners 
& Partners Ltd, - | i 
nd 
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maximum light minimum cost 


standard form metal ventilators, curbs and 


Litex roof lights 


LITEX spherical roof lights 


Lirex roof attacked by smoke or fumes industrial 


For further information about Lrrex roof lights please write to LITEX lantern lights 
LENSCRETE LIMITED Queens Circus London SWS telephone MACaulay 1063 


DORMAN 
LONG Steel Trench Sheeting 


(Regd. Design No. 850,839) 


The ideal for temporary lining, 
easy to drive: can be used over and over again 
PROMPT DELIVERY Prices and full particulars on application to 


DORMAN LONG (Steel) LTD., SHEET DEPT., AYRTON WORKS, MIDDLESBROUGH 
London Office: Terminal House, 52 Grosvenor Gardens, S.W.! 


iwi 
Lirex roof lights give a very high transmission 
4 of light—up to 92%,—and are easily and 

quichly handled and fitted. A full range of 

are available for use with LITEX roof lights. 

roof lights with their glass fibre reinforced construction can be used with 
te or , y- irtually unbreakable, heavy packing unnecessary allowing i 
oO) quick and easy handling on site. 

= The plastic ill not creep, nor become brittle with age or very 
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PLAZGRETE RETARDS THE SET 
Permits longer haulage time 
Avoids day joint problems 
PLAZORETE IMPROVES WORKABILITY AND 
PLASTICITY 
Makes pumping easier 
Saves time placing and vibrating 
Improves consolidation, particularly around 
reinforcement 
PLAZORETE PERMITS A WATER/ 
CEMENT RATIO 
Reduces shrinkage 
Eliminates laitence, bleeding and segregation 
PLAZCRETE IN THE MIX REDUCES THE COST 
WITHOUT ANY LOSS OF STRENGTH 


For further information write to Dept. PC.: 
SEALOGRETE PRODUCTS LTD., 


ATLANTIC WORKS, HYTHE ROAD, 
LONDON, N.W.10. 


Telephone : Ladbroke P.B.E. 
Telegrams : Sealocrete, Wesphone 


N.B. When of Go ont oct 


mum «CONCRETE AND CONSTRUCTIONAL ENGINEERING 
FOR THE LONG HAUL 
A 
| MID FOR A WELL-DESIGNED CEMENT MIX 
| 
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y 
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LILLINGTON’S i 
Metallic liquid . 


smooths the way for 
ATCO mowers 


N° 1 Metallic Liquid 


GEORGE LILLINGTON AND COMPANY LIMITED 
Willow Lane, Mitcham, Surrey. Tel: Mitcham 1066 For Scotland: 42 High Street, Greenock 


ALL OUR PRODUCTS ARE SUPPLIED IN FREE 


"The 
a 
The new ATCO Service Branch at Marsh 
iy epee Th Barton, Exeter, is one of a chain spanning the country | 
ee where anything from a quick service job on site or a major 7) 
workshop overhaul can be tackled. 
a To render the concrete floors hard, waterproof, dust-free and able to with- 
ae stand exceptionally heavy wear and tear, Lillington’s No. 1 Metallic Liquid . 
was the natural choice. 
ithe For fifty years architects have specified No. 1 Metallic as the scien- 
ear, tifically prepared admixture that makes concrete waterproof and ‘ 
Tea dustless, as well as accelerating the setting time. No. 1 Metallic Liquid 
“Ppa is a necessity for waterproofing cement renderings to walls and basements, . 
as mass concrete — walls, foundations, flat roofs and tanks. You can | 
ot fag FROM rely on Lillington’s No. 1 Metallic Liquid to ya satisfaction 
$a because IT IS THE ONLY PROOFER SOLD ER GUARANTEE. 
af, Specie terms for 
Wk contracts 
Write for Booklet 56 
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MOULDS 


CAN BE RELIED UPON TO 
GIVE CONSISTENT SERVICE 
OVER MANY YEARS 


The above illustration of a standard 
garden edging mould shows the tough 
construction of our moulds, which 
reduces expenditure on maintenance 
and constant replacement of moulds 
of less robust design. 


A.B. MOULD &CONSTRUCTION CO.,LTD. 


VULCAN WORKS, VULCAN WAY 
NEW ADDINGTON, SURREY 
Telephone : Lodge Hill 2347 Telegrams : Abmould, Croydon 


& 
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SPECIALISTS 


CTORS) LTD. 


FOR THE 


Telephone: Cradley Heath 6650! (8 lines) 


co 
& d Renderings 
ite Linings an 
We every kind in any part 
for new of the country. 
4 
B. PRIEST s SONS LTD. nite: states -inc 
a 
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Tel.: 


SHUTTERING and MOULD 


PAINTS 


will make your shuttering and moulds last longer, 

often save the labour costs of repeated mould oil 

application, and are also the cheapest alkali 
primers for general use under paint work 


Reduced costs and clean concrete surfaces are always obtained from shutters and 
moulds treated with these paints. Wood grain Is filled and sealed against water and 
alkali. Douglas Fir staining eliminated 


Ask for the type for YOUR purpose 


SPECIAL TYPES FOR PLYWOOD, 
STEEL OR CONCRETE SURFACES 
TO SUIT ALL REQUIREMENTS 


PROMPT DELIVERY FROM STOCK! 


TEGHNIGAL PAINT SERVICES, DEPT. C.C.E. 


THE PAINT CENTRE — UXBRIDGE — MIDDLESEX 


* 
| 
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WW REINFORCEMENT 


| SERVICE including 
| SUPPLY & BENDING 


| 

1 We are manufacturers of mild steel bars for reinforced con- 
Ht crete, and have every facility for supplying bars cut to required 

| lengths. We also bend ready for fixing if desired for contracts 


in any part of the country. Include our name on your list 
for future reinforcement requirements. 


| 


| 


WALKER WRIGHT & GO. LTD 


DARNALL, SHEFFIELD, 9 TELEPHONE: 41063-4-5 


REINFORCED 
CONCRETE 
frames 


* Industrial buildings designed, supplied and erected by 


REINFORCED CONCRETE 
INDUSTRIAL FLOORS 
ESTABLISHED 1840 


LONDON ADDRESS: 14 College Road, Harrow. Tel: Harrow 6161-2-3 
BIRMINGHAM: Northcote Road, Stechtord. Stechford 3831-2. EXETER: 6-8 Melbourne Street. Exeter 73848. 
EDINBURGH: 46 Duff Strest, Don 1351-2. MANCHESTER: Ashton Road, Bredbury, Stockport. Woodley 2877-6. 


| 

/ 
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| 
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a proven material 
with ad BIG IMPACT 
on design 


FILIGREE by 
HEAD WRIGHTSON 


For fast low cost floor construction the patented filigree welded steel joist offers 
many advantages. 
Produced automatically, supplies are available at short notice, and the light 
weight of this strong reinforcement girder facilitates transport to site. 
Designed for use with hollow block, hollow tile and cast 
in situ floors, filigree offers 
%* A light but strong girder of consistently high quality. 
% Speedier and easier construction. 


We should welcome a visit from you, but if you cannot arrange 
this, please write or phone for more information to 


the Sales Manager FILIGREE DIVISION 
HEAD WRIGHTSON TEESDALE LTD 


TEESDALE IRON WORKS + THORNABY-ON-TEES + TEL: STOCKTON 62241 


; ______ ___\\ ~__,¢ __ 
Availability in three depths. 
| 
a 
‘ae 
P.6595 
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GLASS FIBRE 
and the 
FORMWORK 
DESIGNER 


There is almost an unlimited scope in the design of formwork if glass fibre 
isused. Our wide experience in the use of this material in concrete work — 
which is second to none—is always available on all formwork problems. 


“&. D. A. MODELS LTD 


~Woopstock ROAD, LONDON, W.4 
Telephone: CHiswick 2011 
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& CO. (ENGINEERS) LTD. 


HELDON BIRMINGHAM ‘ 
TELEPHONE SHELDON 2474 (19 lines) 


Comerete pouring skips bottom 
Gischarge 10 cu. it. to 27 cu. ft. 


* WATERTIGHT 


LININGS FOR 
WE ARE SPECIALISTS x eRVOIRS 


IN THE REPAIR «x SWIMMING 


AND RECONDITIONING « 


OF REINFORCED < LININGS FOR 


TELEGRAMS: 
‘GUNITE, 
“HITCHIN’ 


HITCHIN 437! 


4 
Apecial and non-standard skips manufactured to your specifications 
Ag 
€ = Boat ships 3 cu. 
ey 
icy 
CONCRETE STRUCTURES * JUNNELs 
SEWERS 
* TANKS, ETC. 
4 


“ 
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HI-LOAD BRIDGE BEARING 


TAKES 600 TON LOAD 
4" DIA. ROLLER, 24” LONG 


Rolling parts made from steel to a special specification. Precision workmanship. 
A very compact roller bearing for heavy reaction. Completely enclosed in 
grease box. No maintenance required. Bearings designed to suit all loads 
and conditions. 


Apply for further details: 


JOSEPH WESTWOOD & CO LTD 
NAPIER YARD MILLWALL LONDON [4 


Phone: EASt 1043 Cables: Westwood London Grams: Westwood Easphone London 
E 
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INSEPARABLE from 
REINFORCEMENT 


COURSE! 


co a guarantee that 
the specified concrete cover 
is accurately maintained . 


Complying in ALL respects to the British Standard & Codes of Practice. The U-KLIPON BAR SPACER 
of revolutionary design is instantly fixed with a vice-like grip in the desired position on all types of rein- 
forcement, en a a As an inseparable part it positively cannot be displaced 
by heavy tamping or vibrating. Ter ony problem, 


| | 


CONSULT 
THE B.E.C. BAR SPACER SERVICE 


which has been and is responsible for the most outstanding and prominent contribution to accurate 
bar ~-~g Ly reinforced concrete, thus providing precision, economy, and labour-saving means of 
ensuring that the specified concrete “ cover" is maintained under all conditions. it is noteworthy 
that such is the increasing popularity and demand for “ B.E.C."’ Bar Spacers, borne out by sales in excess 
of 35 millions, that we are able to RETAIN OUR PRICE LIST OF i945 WITHOUT MODIFICATION. 
Over 120 stock sizes of bar spacers enable us to give immediate attention to requirements. 

Write now for comprehensive details and pl Our Ti ic will call on request. 


. 870,560, 886 


and foreign patents pending. 


B.E.C. BEARER BLOCK 
FOR GROUND BEAMS * BARREL ROOFING 
BRIDGES MAT WORK ETC, 


with speed in concrete construction. Let us rend you details. 


BERRY’S ENGINEERING CO. 
SOLE MANUFACTURERS: 
Middle Road, Shoreham-by-Sea, Sussex 


Phone and Grams: Shoreham-by-Sea 3541-2 
CONTRACTORS TO MINISTRY OF SUPPLY, ETC., ETC. 


ane 
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overnment 
Testing | 
IN USE 


concrete cubes | ee: 4 


on site 
MILBANK-WELLS | 


HYDRAULIC PRESS 
AND CUBE MOULDS 


Immediate Delivery 
Two Sizes: 4 in. and 6 in. ae 
PRESSES and CUBE MOULDS “a 
Testing to 16,000 Ib. per sq. in. to | 7 
B.S. 1881. 


“PRESTRESSED CONCRETE CONSTRUCTION 
2 "Telephone: Earls Colne 410 


PRESTRESSED 


SINGLE SPAN MULTI SPAN CANTILEVER 


OVER 
THE WORLD 
- 6-IN. PRESS 
4-IN. PRESS 

ie 

| 

— 

4 SPANS UP TO 40 ft 
* ALL TYPES 
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for 


STEEL 
MOULDS 


* 
Phone 


BRIGHTON 62216-7-8-9 
for IMMEDIATE ACTION 


RANALAH STEEL MOULDS LTD 
LOWER BEVENDEAN - BRIGHTON - SUSSEX 
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| TRILLOR ELECTRIC 


EXTERNAL 
VIBRATORS 


specially designed ™ 


in eight sizes, most of which are equipped 


for very dry mixes 


moulds. if required, surface plates or 


PPOCAST tor surtace vibration 
E-P-ALLAM CO. LTD. 


LONDON: 132-135 Sloane Street, S.W.1. ~- Telephone: Sloane 9976 (5 lines) 
Works: Southend-on-Sea Tel.: 525243 
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a 

major 

advance 

in 

site 
accommodation 
standards 


Designed for use 

in single or 

multiple units 
Provides a full range 
of office and canteen 
accommodation 


PORTABILITY— 

Rapid loading and off-loading by one man. 
AVAILABILITY— 

Ready for immediate occupation. 
STACKABILITY— 

Can be stacked up to three high. 


PORTASI§O LTD. Home Sales Office 
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EDITORIAL NOTES 


Earthquake-resistant Construction. 


LONDON, SEPTEMBER, 1961. 


DuRING the past two or three decades there has been considerable development 
in the theory and practice of designing structures to resist the effects of earth- 
quakes. At one time, the simplicity of the method was such that a building 
was designed to resist a horizontal force equal in magnitude to, say, one tenth 
its own weight or of the dead weight of that part of the structure above any hori- 
zontal plane being considered. The complexity of the subject today is seen 
from the contents of the papers presented at the Second World Conference on 
Earthquake Engineering, which was held last year in Tokyo and elsewhere in 
Japan. The proceedings * of the Conference were published recently in the 
form of three volumes containing upwards of two thousand pages and a supple- 
mentary volume giving without comment the regulations applying to earthquake- 
resistant construction in about a dozen countries. 

Some regulations, such as those of New Zealand, Portugal, Italy and Austria, 
are comparatively brief and specify a simple coefficient to be applied to the 
weight of the structure. Others such as those of France, California and Turkey 
are more elaborate in the assessment of the horizontal force; some countries 
including Canada and Venezuela adopt the U.S.A. formula. Other regulations, 
the Greek for instance, give a wealth of structural details. Probably the most 
complex and comprehensive are the Japanese regulations as might be expected 
in view of the fact that Japan has suffered much from severe earthquakes. The 
numerous factors which it is necessary to take into account include the weight 
and height of the structure, part of the live load, the probability of a snow load, 
the nature of the soil, the locality, and the material and nature of the construc- 
tion; basic coefficients up to 0-3 or greater (compared with the common factor 
of o-1) are applicable to some structures in certain districts. 

The principal subjects dealt with in the hundred and twenty-four papers 


* “ Proceedings of the Second World Conference on Earthquake Engineering.” 
Three volumes (and a supplementary volume). Price 17.00 U.S.A. dollars. Obtain- 
able from Association for Science Documents Information, Institute of Technology, 
Tokyo, Japan. 
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presented at the Conference include soils and foundations, structural response, 
ground movements, earthquake-resistant design, and recent earthquakes. One 
of the primary conclusions is that theoretical study of the effects of earthquakes 
is valueless unless well supported by practical data. Examination of damage 
immediately after an occurrence is more rewarding than theoretical and experi- 
mental investigations. Earth movements due to seismic effects in the U.S.A. 
have been recorded in great detail and the records have been used effectively in 
research connected with earthquake-resistant structures. The influence of the 
type of ground on these effects is now well established but research dealing with 
the vibrational characteristics of soils continues, and the opinion was expressed 
at the Conference that this aspect of the problem deserves attention equal to 
that given to the more popular problem of structural response. In Japan, instru- 
ments have been installed in various parts of many buildings and some correla- 
tion between the behaviour of buildings and the type of soil is being obtained. 
During a severe earthquake, the material in many structures is likely to be 
stressed beyond the limit of elasticity. Some structures resist severe seismic 
effects because of plastic deformation. Therefore many papers dealt with the 
elasto-plastic response of structures and it was concluded that the development 
of a method of design based on the limitation of deformation is foreseeable. 
Another method of design that is claimed to be new is based on energy absorption. 

Accounts of many recent earthquakes are given in the Proceedings and the 
effects on buildings, dams and other structures are described in sufficient detail 
to be of use in determining means of resisting seismic effects. The earthquake 
at Agadir in 1960, although disastrous, was not among the most violent shocks 
on record and, from a technical point of view as well as on humane grounds, 
this circumstance was fortunate because it allowed the most resistant buildings 
to survive and others less resistant to suffer damage roughly inversely to their 
resistance, thereby enabling the strong and weak points of modern construction 
to be examined. 

New developments produce new problems. Damage of a nuclear reactor 
by earthquakes could lead to uncontrolled nuclear fission with the possibility of 
explosion and release of fission products, with consequent hazard to human life. 
Therefore these structures, such as that currently being constructed in Japan, 
are designed for the most severe seismic conditions and the detailed analysis 
must be more thorough than for structures of other tvpes. It is worth while 
to draw attention to a method of building construction in Japan that has a high 
degree of resistance to seismic effects. In this method a framework of light lattice 
steelwork is erected first and is encased in reinforced concrete (not merely concrete 
with a minimum of encasement reinforcement). The resistance of such com- 
posite construction is considered to be the sum of the separate resistances of the 
steelwork and the reinforced concrete. 

Although designers of structures to be erected in this country do not take 
seismic effects into account, the British Isles are not entirely free from natural 
seismic phenomena, although these are by no means so disastrous as those occur- 
ring in parts of the world well known for the severity of earthquakes. There 
are actually over a thousand authoritative records of earth tremors in Great 
Britain and many more of dubious authenticity. The vast majority of these 
occurrences were slight but some were sufficiently severe to cause structural 
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damage, and, in a few instances, fatalities. The year 1750 was known as the 
“ earthquake year”, and since then tremors, sufficiently severe to cause cracks 
in buildings and chimneys to fall from house-tops, have been centred at Inverness 
(in 1769, 1816 and rgor), Derbyshire (in 1795), Comrie, Scotland (in 1839 and 
1841), Hereford (in 1863 and 1896) and Swansea (1906). Few parts of the country, 
including London, have been entirely free of slight tremors at some time during 
this period. The most severe earthquake in this country was in 1884 when more 
than a thousand buildings in and around Colchester suffered damage, a peculiarity 
being that the tremors occurred in a district that had hitherto been free from 
disturbances. Most other occurrences are associated with geological faults and 
it would appear that, even in this seemingly tranquil land, seismic disturbances in 
the vicinity of such faults are not unlikely. Ground shocks arising from inten- 
tional or accidental explosions may resemble natural seismic effects and to this 
extent a knowledge of earthquake-resistant construction is useful, but such 
knowledge is imperative if designers are concerned, as nowadays so many in this 
country are, with structures that are to be built in parts of the world where 
earthquakes of various degrees of severity are not only likely occurrences but are 
highly probable. 


Responsibility for Constructional Costs. 


Wirt reference to the Editorial Note on “ Structural Safety ” in this journal for 
July last, and in particular with reference to the responsibility of constructors 
under French law, a reader sends the following extract concerning the financial 
obligations of architects, a term inclusive of structural engineers in the far-off 
days to which the extract applies. 


“In the renowned and spacious Greek city of Ephesus, a law is said to have 
been made of old by the forefathers of the citizens, in harsh terms but not unjust. 
For when an architect undertakes the erection of a public work, he estimates at 
what cost it will be done. The estimate is furnished, and his property is assigned 
to the magistrate until the work is finished. On completion, when the cost 
answers to the contract, he is rewarded by a decree in his honour. If not more 
than a fourth part has to be added to the estimate, the state pays it and the 
architect is not mulcted. But if more than a fourth extra is spent in carrying 
out the work, the additional sum is exacted from the architect's property. 

Would that the Gods had impelled the Roman people to make such a law 
not only for public, but also for private buildings! Inthat case unqualified persons 
would not swagger abroad with impunity, but persons trained in entirely accurate 
methods would profess architecture with confidence. Nor would owners be led 
on to unlimited and lavish expenditure, so that they are even dispossessed of 
their property; and the architects themselves, controlled by the fear of a penalty, 
would be more careful in calculating and declaring the amount of the cost. In 
this way the owners would finish their buildings to the sum provided or with the 
addition of a little more. For those who can provide 400,000 sesterces, and have 
to add 100,000 are content to be so bound, in the hope of completing the work 
while those who are burdened with the addition of a half, or more of the expense, 
lose hope, and declining further expenditure are forced to give up with broken 
fortune and spirit.""—{From Vitruvius on ARCHITECTURE (Vol. II).—-The Loeb 
Classical Library. Translator: Frank Granger.| 
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The Analysis of Three-bay Frames 
by the Plastic-hinge Method. 


By K. POOLOGASUNDRAM, Ph.D., A.M.LC.E. 


In an article in this journal in February 1959", expressions are developed for 
the application of the theory of plastic hinges‘ to a multiple-storey frame of 
three bays (Fig. 1) the ratio of the central span to the equal outer spans being 
variable. The object of the present article is to present suitable curves, based on 
these expressions, to enable the analysis of such frames to be speedily carried 
out. Expressions such as equations II in the previous article, suitable for 
graphical representation, can be derived by adopting the following assumptions 
and limiting values. 

(1).—The length of each end span is L; the length of the shorter central 
span is kL. The moments of inertia J of all beams are uniform; the moments 
of inertia J of all columns in the same storey are also uniform. Therefore 
y= it Also 5! re. 2 the limits of s are 0°66 and 1. 

r 

(2).—Vertical load on all beams may be either uniformly distributed or con- 
centrated at the third-points. The maximum ordinate of the free bending- 
moment diagram in both of the end spans is M,, and in the central span is M,. 

(3).—Values of m and X in the (r + 1) storey with regard to the terms 
containing m are a times the values for the r storey ; the limits of a are 0-75 and 1-0. 

(4).—Values of m and X in the (r — 1)" storey with regard to the terms con- 
taining m are b times the values for the r™ storey; the limits of 6 are 1-25 and 1-0. 


Values of Plastic-hinge Moments. 


The limiting values for the plastic-hinge moments are given in formula (1), 
but differ slightly from those given in the previous article and are based upon 
research carried out by the author at Imperial College, London®. 


Rin = Xan = O13M + 05M, = O-22m + 
+3 
002M , 
05M, 05M, 
2+y 


= = O13m, = = 


X ire = O'LOM — 


1. E. W. Toxarskt.— Application of the Plastic-hinge Method to a Multiple-story Frame.”’ 

“Concrete and Constructional Engineering "’, February 1959. 
Errata.—In Table I in this article the value of the influence of Ygrc on Oyrq Should be 

—}(2 + 2a + y) and the value of the influence of ¥ gre On Ogre should be — }{2(a + 6 — 2) 
+ y[sb + @ — 4(1 + s))}.—Eb. 

2. A. L. L. Baxer.—* The Ultimate Load Theory Applied to the Design of Reinforced and 
Prestressed Concrete Frames.’” 1956. 

3. K. PooLocasunpram.—“ An Analytical and Experimental Investigation of the Formation 
and Behaviour of Plastic Hinges in Prestressed and Reinforced Concrete Frames.” 
University of London, Ph.D. Thesis, 1959. 
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Substituting these plastic-hinge moments in equations II and expressing 


ratio —* as ry and the ratio ™ as %m, formule (2) are obtained. 
M, M, 


M,Lfo-167y — o-25ky — 05k + 0-140 

al 2+y 
M,L[o-167y — o-25ky — +- 0-12 

| 2+y 


+ + o-oathr| 


+ 

+- (0°0067 — | 
+. (o-0r3y + 0-013)r,, 

0208 + (ooray + 0013) 


+ 0206 


— 0°333hrM 


+ — o-o2tk + 0-065) 
— 0-05y — 0-007 

El. 2+y 

— o-o8y 


_ M,L[o-113y + o25ky + + 
2+y 


+ (o-o15y + 0-058)". | 


~ 
+ (o-015y — 0-022k 4 0-065) | 


_ M,L[— o-05y — 0-007 (0-015y + 0-059)r,, 


2+y 
_M, 


EI 


+ 


Design Charts. 
The general form of all the foregoing expressions is 


_ M,L 
+ ] 
EI [Yury + + 


where Ya7,;, Yar, and Y,, are functions of y for a given value of k. The charts 
accompanying this article give the values of these functions plotted against values 
of y from 0 to 12. Separate charts are given for values of k of 0-2, 0-4, 0-6, 08 
and 1-0. Using these charts it is possible to calculate the rotations of the hinges 
easily and quickly as ry and r,, are known quantities. 

The object of the calculations is to make the rotations positive and to keep 
them within the permissible values. If the rotations obtained by using the curves 
are negative or are greater than the permissible values, the bending moment 
diagrams can be adjusted at certain sections, still keeping the adjusted moments 
in equilibrium. The additional rotations can be determined by applying the 
influence coefficients given in Table I in the previous article. 


EXAmMPLE.—To determine the rotations of the hinges of an intermediate storey 


of a three-bay frame having the stated dimensions and subjected to the bending 
moments specified. 
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End spans L = 20 ft.; central span AL = 10 ft.; hence k = 0-5; storey-height 
h = 12 ft. 
Free bending moments (at ultimate load): 


On outer beams M, = 6,000,000 in.-Ib. 
On central beam M, = 3,000,000 in.-lb. 
Free sway moment m due to wind = 2,000,000 in.-lb. 


It is assumed that the values of a, b and s for the storeys above and below the storey 
considered are within the limits assumed in the charts. The crushing strength of 
works-cubes tty at twenty-eight days is 4000 Ib. per sq. in.; the equivalent elastic 
compressive stress in bending c’ = 0-5%w = 2000 lb. per sq. in. 

Assume the maximum bending moment M’ on an end span to be approximately 
0-6 xX 6,000,000 = 3,600,000 in.-Ib. Since the section at which this bending moment 


occurs is within the elastic range, J = — a where n,d is the depth to the neutral 
axis. Assume the columns to be 18 in. by 12 in., d = 18 in., and n, = 0°33. 

3 

Then = 3:600,000 x 0°33 x 18 sa x 30 
2000 12 

10,700 x 12 

5840 x 20 

E, = 500 x 4000 = 2 x 10% Ib. per sq. in. 

M,L _ 6,000,000 x 20 x 12 

EI 2 x 10* x 10,700 


= 10,700 in.* and J = = 5840 in.* 


=. If E, is approximately 500%, 


= 0-067. 


= 71000,000 
™ 6,000,000 33- 
Interpolating between the charts for k = 0-4 and o-6, the values of Yaz,, Yag, and 
Ym are obtained for each hinge, for a value of y of 1-1. The rotations of the hinges are 
computed in Table A. 


TaBLe A. 


L 
6 = + ruY Mo + Ym) 


0°:067(— 0°021 + 0-084 + 0-004) 0°0045 
0-067(— 0°028 + 0-084 — 0-001) 00037 
0°067(0'142 + 0 + 0-009) 00100 
0°067(0°'201 — 0-084 + 0-024) 00094 
0°067(—0°'020 + 0 + 0-025) 00003 
+ 0 + 
0-067(0°201 — 0-084 + 0-024) 0°0094 
0°067(—0°020 + 0 + 0-025) 00003 
0°067(0°035 + 0 + 0°004) 0°0027 


Be 
soos aa 


RW 


It will be seen that the rotations of all the hinges are positive with the exception 
of 1-r-c. This rotation can be made positive by reducing the plastic moment of this 
section, but while so doing care must be taken to make any adjustments to the plastic 
moments at other sections which may be necessary in order to keep the distribution of 
bending moments in equilibrium with the applied loads. 


Reduce Xir¢ by o-1 oy = 0-032 M, and, to maintain equilibrium, increase 


Xue by 0-032 M, correspondingly. The resulting changes in the rotations may be 
determined by use of the influence coefficients in Table I), The additional rotations are 


September, 1961. 305 


\ 
CORSTRUCTIONN 
1 
2 
. 
| 
Hee Yn Yu | Yo | 
—0o-028 0-167 —0-004 
O-142 ° 0-027 
0-201 —0-167 0-071 
—0-020 0-076 
—0-028 
—0-167 0-071 
—0°020 0-076 
. 
| 
| 


K. POOLOGASUNDRAM. 


CONCRETE 


Ab, = M6 ord = O, sro = Mb sre = 0°0024, gra = MO MO sre = Mb sre = 


and A@sre = —0-0024. 


Adding these hinge-rotations to those obtained in Table A, the final values of 


rotation at the plastic hinges are 
= 0°0045, 
Gera = 0-0106, 
Gare = 0-0106, 


= 0°0037, 
= 00015, 
Osre = O°0015, 
All the rotations are now positive and are reasonably small. 


= 0-0124, 
Gire = 00013, 
= 0°0003. 


Expressions for 


the maximum permissible rotations have been developed by the writer after detailed 
research and additional information on the formation and behaviour of plastic hinges 
with different types of reinforcement, etc., is also available‘*). 


An Architectural Congress. 


THE accompanying illustration shows an 
ornamental wall at the enquiry desk at 
the Sixth Congress of the International 
Union of Architects, which was held in 
London in July last. The wall was 24 ft. 
long with an enclosure 4 ft. in diameter 
at each end, and 8 ft. 3 in. high. It was 
built of ‘ Spectra-glaze’’ blocks of a 
standard colour called ‘* decorative blue’’. 
The blocks are of concrete with the surface 
impregnated with thermo-setting resin. 
As announced in the number of this 
journal for April 1961, the theme of the 
Congress was ‘“ New Techniques and 


Materials—Their Impact on Architec- 
ture”. Despite the subject, the wall 
illustrated, a similar structure at the book 
exhibition held in connection with the 
Congress, and some paving were the sole 
material representatives of the concrete 
industry. In the accompanying exhibi- 
tion of photographs, however, concrete 
structures of many types predominated. 

Included in the papers presented at the 
Congress was one by Pier Luigi Nervi en- 
titled ‘‘ Reinforced Concrete and Technical 
and Scientific Progress of the Architec- 
ture of Today and Tomorrow ”’. 
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Concrete Construction at Trawsfynydd 
Nuclear Power Station. 


Fic. 


Tue civil engineering work at the 500- 
megawatt nuclear power station (Fig. 1) 
in the course of construction for the 
Central Electricity Generating Board at 
Trawsfynydd, North Wales, is now well 
advanced. The station is on a hilly site 
about 600 ft. above sea level and adjacent 
to Trawsfynydd Lake. The principal 
structures are the two reactor buildings 
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and the turbine house. The cooling- 
water pump house will contain six pumps 
which will be capable of circulating 500,000 
galions of water per minute, the water 
being drawn from the lake and returned 
thereto for cooling by natural.means. A 
labour camp near the site has accommoda- 
tion for about a thousand men. 

The arrangement of the structures is 


| & Brant | 
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reasonably compact. There are three 
principal areas, namely the reactor area, 
fuel-disposal area, and turbine house area. 
Around the site there is a main access 
road, and therefore buildings requiring 
access from the public highway are located 
near this road so that there is no need 
for vehicles to enter the reactor or fuel- 
disposal areas. 


Foundations. 


The originai site undulated by about 
50 ft. and the quantity of excavation re- 
quired to level the site and for the founda- 
tions was about 450,000 cu. yd. The 
ground is mainly rock, which is a silicious 
medium-grained greywacke in the Rhinog 
grit series of the Cambrian system. The 
rock was overlain in parts by a glacial 
moraine and much peat, both of which 
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materials contained boulders. The rock, 
however, is at convenient levels to enable 
most of the main foundations to bear on 
it; as a result there is no likelihood of 
differential settlement occurring between 
associated parts of the plant. 

The foundations of the reactors com- 
prise a raft and extend 25 ft. below the 
finished ground level of the site. The 
raft was cast in sections (Fig.2). Thermo- 
couples embedded in the base of the 
reactors were installed on precast pillars 
(Fig. 5) which were retained in place by a 
steel-angle frame as shown in the illustra- 
tion. 

The foundations for the rail-track for a 
400-ton Goliath crane also bear on the 
rock which is in places 20 ft. below rail 
level. The concrete in this foundation 
was placed by pump. 
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Foundations for some of the temporary 
buildings, such as workshops, are on con- 
solidated filling, but special foundations, 
such as those for test beds and furnaces, 
are taken down to undisturbed moraine. 


Reactor Buildings. 


Each reactor building, of which there 
are two, contains a reactor and six boilers 
(or heat-exchangers), and are each 208 ft. 
long, 180 ft. wide, and 179 ft. high, with 
a substructure extending 17 ft. 9 in. below 
the finished ground level. The buildings 
and shield-walls are of reinforced concrete, 


od 


. 4 


except the roof frames, crane beams and 
parts of the boiler houses which are of 
steel. The cladding is mainly of precast 
concrete panels, but parts of the boiler 
houses are of cast-insitu concrete. 

The biological shield-walls are 10 ft. to 
10 ft. 6 in. thick and form a cylinder 
(Fig. 3) of 70 ft. diameter. Their height 


righ 
bi 
| 
ey Fig. 5. Fig. 6, 
Septem. 1961. 309 


TRAWSFYNYDD NUCLEAR POWER STATION. 


is 93 ft. above the foundations. The top 
slab over the reactors will be 11 ft. 6 in. 
thick, and will comprise precast reinforced 
concrete beams combined with cast-insitu 
concrete. The inner face of the shield- 
wall will be cooled by air flowing in a 
cavity between twin steel plates, one of 
which forms permanent shuttering for the 
wall. 

The boilers, which are 18 ft. in diameter 
and 108 ft. high, are supported on rein- 
forced concrete frames carried on plinths 
31 ft. above the ground. The reinforced 
concrete walls around the boilers are 
100 ft. high and, for shielding purposes, 
are from 12 in. to 18 in. thick. The walls 


CONCRETE 


are being built after the pipes connected 
to the boilers are installed. 

The site of each reactor building is 
commanded by two mono-tower cranes 
(Fig. 4) which can travel on short lengths 
of parallel tracks, and can lift 5 tons at a 
radius of too ft. 


Cooling Pond. 


The pond for cooling irradiated fuel 
elements is parallel to the reactor build- 
ings and is 335 ft. long, 35 ft. wide and 
20 ft. deep. The fuel elements are passed 
to the pond through massive reinforced 
concrete chutes. The thickness of the 
bottom and walls of the pond is generally 
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about 3 ft. The shuttering for the walls 
(Figs. 6 and 7) comprises large timber 
panels, with plywdod lining, some of 
which are 15 ft. by 7 ft. After each use 
the panels are repaired, if necessary, at 
the site of the pond. They are lifted by 
means of a mobile crane on endless tracks 
and, if required at the other end of the 
pond, are transferred thereto on a low- 
loader. The walls are constructed in 
lengths equal to that of the panels of 
shuttering and P.V.C. water-bars are 
inserted across the horizontal and vertical 
joints. The vertical joints ensure that 
shrinkage is taken up at predetermined 
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positions along straight lines with the 
edges of the joint suitably treated. 


Turbine Hall. 


The turbine hall will contain four turbo- 
generators arranged transversely. The 
main building, which is 370 ft. long, 
140 ft. wide and 96 ft. high, is of steelwork, 
but the foundations, the plinths support- 
ing the turbo-generators, the basement 
walls, circulating ducts, and some floors 
and roofs in the mechanical and electrical 
annex are of reinforced concrete. Fig. 8 
shows the cast-insitu lower part of the 
walls in the course of construction. The 
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columns of the workshop attached to the 
turbine hall were precast on the site and 
were erected by excavators used as cranes 
(Fig. 9). 

The cladding of the walls of the turbine 
hall and workshop are of precast exposed- 
aggregate slabs (Fig. 10), which are 
described in a subsequent paragraph. 

Pump House. 


The cooling-water pump house is a 
reinforced concrete structure extending 
30 ft. below the normal level of Traws- 
fynydd Lake, on the shore of which it is 
situated. In plan, the structure is 250 ft. 
long and 110 ft. wide. Two mild steel 
pipes, about 1o ft. in diameter and en- 
cased in concrete, extend from the pump 
house to the turbine hall. 
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The outlet works are of reinforced con- 
crete and are 8o ft. long; the width at the 
narrowest part is 42 ft., fanning out to 
go ft. Automatic safety gates, penstocks, 
and dam-boards are provided. The gates 
are intended to eliminate risk of flooding 
in the unlikely event of a break occurring 
in the discharge pipes. 


Concrete. 


The total amount of concrete in the 
works is about 200,000 cu. yd. Most of 
the concrete is made at a central batching 
and mixing plant (see Fig. 11 and on the 
right in Fig. 4) from which it is distri- 
buted in 1}-cu. yd. tipping-hopper trucks 
to various parts of the site. For the 
turbine-hall basement, the pump house, 
the Goliath-track foundations, and some 
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other parts of the work, the trucks dis- 
charge the concrete into hoppers from 
which it is delivered to the point of deposit 
by concrete pumps. For the work at 
high levels on the reactors the concrete is 
transferred in skips by mono-tower cranes 
as seen in Fig. 4. The batching and 
mixing plant comprises two 1-cu. yd. 
drum-type mixers and has produced up 
to 2800 cu. yd. of concrete in a week. 
Most concrete is compacted by internal 
vibrators which are generally 4-in. high- 
frequency machines. Curing in dry 
weather is by means of saturated hessian. 

The aggregates are stored in the open 
in radial compartments and are trans- 
ported by a mobile shovel to the boot of 
the belt-conveyor (Fig. 12), which conveys 
the material to the storage bins of the 
batch. plant. None of the rock on the 
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site has been used as aggregate mainly 
because, where it was of suitable quality, 
it occurred in pieces too large to be 


crushed economically. The coarse aggre- 
gate is generally uncrushed gravels ob- 
tained from glacial deposits in dry pits 
in Caernarvonshire and elsewhere. The 
sand is obtained from the same source 
by screening the detritus. Some oversize 
material is crushed. 

Several grades of concrete are produced 
for various purposes. Ordinary structural 
concrete is specified to have a crushing 
strength of 5000 lb. per square inch at 
twenty-eight days. For the shield-walls 
and similar work, concrete having a 
guaranteed dry-density is required, the 
specified strength required being an 
average of 4250 Ib. per square inch and 
not less than 3000 Ib. per square inch; 
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the actual average strength of the con- 
crete supplied is about 5000 Ib. per square 
inch. With gap-graded rounded gravel 
aggregate, a dry density of 144 Ib. per 
cubic foot is obtained with a water-cement 
ratio of o-5. Stones of j-in. size are 
omitted from the aggregate. In the 
concrete of guaranteed density, as also in 
mass concrete in the pump house which 
has to be watertight, pulverised-fuel ash 
obtained from the generating station at 
Bold, Lancs., is incorporated. About 800 
tons of heavy concrete is to be made ; this 
concrete is expected to have a density 
of about 360 Ib. per cubic foot and will 
incorporate steel shot. 


Finishes. 


The general finish of the walls of the 
reactor buildings, the turbine hall, and 
some of the ancillary buildings comprises 
precast exposed-aggregate concrete slabs 
(Fig. 13) and are made in a factory installed 
on the site. 

Some of the slabs are 25 ft. long and up 
to 8 ft. wide. The slabs are supported 
on corbels on the columns of the buildings, 
the method of attachment depending on 
whether the columns are of steel or of 
precast concrete as in Fig. 14. During 
erection, the slabs are drawn tightly 
against the supports by jigs attached to 
sockets embedded in the concrete. The 
face of the slabs is a crushed local grey 
granite, which is exposed by spraying 
with water and brushing with a soft 
broom while the concrete is still green. 
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The crushed stone is a mixture of Arenig 
granite and Pengwern and Gwydyr gran- 
ites. The backing concrete is ordinary 
concrete of structural grade with }-in. 
aggregate. In some of the buildings, the 
inner faces of the slabs are lined with 
wood-woo! for thermal insulation pur- 
poses ; the lining is embedded in the slabs 
at the time of manufacture. The wood- 
wool lining is seen in Fig. 14, which 
shows a view from the inside of a reactor 
building. [A description of the manufac- 
ture of the exposed-aggregate slabs is 
given in “ Concrete Building and Con- 
crete Products ’’, August 1961.) 

The finish to the reactor is fair-faced 
concrete as left by the shutters. 

The designers and main contractors 
are Atomic Power Constructions Ltd., a 
consortium comprising Messrs. Crompton 
Parkinson Ltd., Fairey Aviation Ltd., 
Messrs. International Combustion (Hold- 
ings) Ltd., Messrs. Richardson Westgarth 
& Co. Ltd., and Nuclear Civil Construc- 
tors Ltd. The firm last named are the 
designers and contractors for the civil 
engineering work and comprise Messrs. 
Trollope and Colls Ltd., and Messrs. 
Holland & Hannen and Cubitts Ltd. 
The consulting architect to Nuclear Civil 
Constructors Ltd., is Sir Basil Spence and 
the consulting engineers are Messrs. Mott, 
Hay & Anderson. The sub-contractors 
include Pierhead Ltd., which firm supplied 
some prestressed precast slabs for floors 
in the turbine hall and prestressed beams 
for other buildings. 
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THE SHEARING RESISTANCE OF BEAMS. 


The Shearing Resistance of Beams by the 
Load-factor Method. 


By C. ERDEI, B.Sc.Eng. (Hungary). 


Tue load-factor method is based on the principle that every part of a structure 
carrying a particular load should have the same factor of safety. The required 
factor of safety against shearing is not always achieved when the current methods 
of calculating shearing resistance are applied. Failure may occur before the 
calculated ultimate load is reached if the distribution of shearing reinforcement 
is unsatisfactory although the amount may be sufficient, or if the amount of 
main tension reinforcement is sufficient but if the bars do not extend beyond the 
position at which an inclined crack can start. 


Notation and Definitions. 


b: Width of beam. d,: Effective depth of beam. 

6: Original inclination of reinforcement to the axis of the beam. 

@: Angle between the normal to a principal crack and the axis of the beam. 
a 

h 


: Inclination of reinforcement after opening of crack. 
: Horizontal projection of inclined crack. 
d,: Depth of compression zone. 
Q, Qe: Total shearing resistance, and shearing resistance of compressive zone 
respectively. 
M: Total bending resistance. 
Q,: Force at failure in reinforcement provided to resist shearing. 
T: Force at failure in main tension reinforcement. 
fu: Tensile strength of steel. 
peo: Safe compressive stress in concrete due to bending. 
ps: Safe tensile stress in shear reinforcement. 
“ce: Mean compressive bending stress in concrete at failure. 
Mes: Bearing and shearing strengths of concrete. 


‘tes 7° 2b. tes 
Aw: Area of main tension reinforcement. 
Aggy: Area of stirrups. 
Aw: Area of inclined reinforcement. 

The common assumption that the effects of shearing can be treated separately 
from those of bending has been shown to be incorrect. In reinforced concrete, 
as in homogeneous materials, the existence of stresses on two mutually per- 
pendicular planes, caused by external loads, gives rise to principal stresses acting 
on principal planes. It has been shown that cracks due to shearing follow the 
directions of the principal stresses which would exist in a homogeneous material. 
These are here termed “ principal cracks” (see Fig. 2a). 


Principal force 
Balancing and (racking covses Joss of 


force — 4 Shear, 
of stress 
Shearing force Produces mew principal 

. (a).—Equilibrium of forces. (b).—Effect of cracking on principal 

stresses. 

ig. 1. 
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Fig. 2.—Cracking and Stresses at Failure. 


After the occurrence of the principal cracks, a second system of cracks (here 
termed “ secondary cracks ’’) is formed (Fig. 2a). The extent of the secondary 
cracks depends on the additional stresses induced by the reinforcement, which 
at this stage has to hold together the concrete previously split by the principal 
cracks. The more closely the reinforcement follows the direction of the principal 
stress, the smaller is the importance and the extent of the secondary cracks; in 
theory, no secondary cracks occur if the reinforcement conforms exactly to the 
direction of the principal tensile stress. 


Stirrups and Inclined Bars. 


Fig. 1a shows that if a principal force is balanced by a force in an arbitrary 
direction at an angle smaller than go deg., measured from the normal to 
the plane on which the force is acting, an additional shearing force must be present 
if the system is to be in equilibrium. This well-known result is based on the 
assumption that the strains in the concrete and the steel are equal. After the 
concrete has cracked along the principal planes no shearing force can operate 
along the crack. An immediate redistribution of internal forces and stresses 
occurs, which causes an angular displacement of the principal planes and the 
formation of secondary cracks along the new lines of principal stress (Fig. rb). 

The extent of these secondary cracks increases as the load increases; it is 
possible for one or more to unite with a major primary crack, the resulting 
“ rupture-line leading possibly to a premature failure in bending. (From 
Fig. 2b it is obvious that if the resistance of stirrups to bending is neglected 
the longitudinal reinforcement at A must resist the bending moment which 
occurs at B.) Vertical stirrups cause the inclined cracks to extend longitu- 
dinally, and inclined bars which follow more nearly the curves of principal stress, 
should preferably be used. The effect of stirrups in resisting bending, the pitch 
of the stirrups, and the influence of cracks on the resistance-moment diagram 
are discussed later. 

In Fig. 2c the equilibrium of part of a beam at a principal crack is shown, 
and the corresponding force diagram is shown in Fig. 2d. Assuming that the 
shearing force exceeds the shearing strength of the concrete, the basic equations 
of equilibrium lead to formule (1) to (3). 
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M = bd,u,.(d, — §4,) + Q,(x.sina—y.cosa) . 
Q = bdu., + Q,sina  . ‘ & 


It follows from Fig. 2c that the distance between the inclined bars is as 
important as the area of the bars. At least one bar (or in the case of stirrups, 
a pair of bars) should pass through each inclined crack, and this means that the 
spacing of the stirrups or inclined bars is limited by the horizontal projection 
h of the inclined cracks. From this requirement the intensity of the force Q, 
induced in the shearing reinforcement can be computed. The inclinations and 
lengths of the inclined cracks can be obtained either accurately by computing 
principal stresses and planes, or approximately by comparison with the known 
principal stresses and planes of similar test beams with similar loading; the latter 
method is usually more convenient and sufficiently accurate. Since the positions 
of the cracks cannot be predicted accurately, limiting values can be obtained 
for Q, and T, depending on the relative positions of the cracks and the reinforce- 
ment. The greatest value of Q,, and the least value of 7, are obtained if the 
shearing reinforcement is located at the outer end of the crack (adjacent to the 
main reinforcement), since it must then resist both that part of the shearing force 
Q which cannot be resisted by the compressive zone, and the greatest proportion 
of the bending moment. Conversely, the least value of Q, and the greatest value 
of T occur if the shearing reinforcement is located at the inner end of the crack. 
In the latter case, if stirrups are provided, no bending moment is resisted by the 
stirrups and the main tension reinforcement at A’ must resist the bending moment 
at section BB’ which is obviously greater than that at section AA’ (Figs. 2b 
and 3). For these two limiting cases the following analysis applies. 

GREATEST VALUE OF Q, (LEAST VALUE oF 7).—Formula (1) becomes 


M = bd,u,(d, — + QAsina (ta) 


Q is as given by formula (2), from which d, = e- A ~- *. substituting in (1a) 


and simplifying, 
2yQ — dy +h + — 4y(M — hQ) — + 


2y sin « 


(4) 


Greatest VALUE oF T (Least VALUE oF Q,).—-From formula (1), 


M= bd, 4d,,) d,) cosa . 


AA 


Wai 

Fig. 3.—Resistance to Bending after Cracking. 
September, 1961. 
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Fig. 4.—Distortion of Bar across a Crack. 


Since Q is given by formula (2), d, is as in the foregoing; hence from (1b) 

)— QO, sina 0, sin 
from which Qymin.) 


2yL sin « (44) 


OS 2cOsS 


* and L = sina + B . 
Also T nar. = B(Q — Q, sin a) — Q, cos « . ‘ . (3a) 
which is A(Q — Q,) for vertical stirrups. 

Theoretical considerations show that the final slope of an inclined bar, after 
its yield point is reached in a widening crack, is between 6 and w. In Fig. 4a 
is shown the calculated shape of the centre-line of the bar after yield, disregarding 
the high bearing stress induced in the concrete by the acute change of direction 
of the bar. In practice the deformation of the bar must approximate to that 
shown in Fig. 4b; thus the greater of the two angles 6 and w should be allowed 
for in computing T,,,,, and a value intermediate between 6 and w would be 
reasonable for computing Qymar)- Most investigators agree that a suitable value 
for 8 is between 5 and 6. 

Since the compressive zone is always subjected to combined shearing and 
compression, the greatest compressive stress occurs on a plane inclined to the 
axis of the beam. Hence when the whole compressive zone is required to resist 
bending, a reduced value of ,, should be used. Theoretical calculations indicate 
that o-8u,, is adequate. 

Only the limiting spacing of the reinforcement is considered in the foregoing. 
For practical reasons, such as ease of placing and compacting the concrete, it 
is usually desirable to place the reinforcement at the greatest permissible spacing 
and the formule given are convenient for this purpose. On the other hand, 
a spacing smaller than the maximum produces a better distribution of stress 
and should be adopted when practicable. This case is more indeterminate than 
the limiting conditions considered in the foregoing, but the problem can be solved 


where K = sina + 
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Fig. 5.—Equivalent Resistance of Reinforcement. 


in the same way by considering the plastic properties of the reinforcement, using 
the resultant of the oblique forces produced by each separate bar. When the 
value of 6 is obtained in this way Q, can be calculated by considering the forces 
Q,, Os Os Q, to be proportional to the areas A,, Ay, A, (Fig. 5). 
This assumption can be made only if ductile steel is used, and even so restricted 
strains should be allowed. 


Application to Design. 


Contrary to the assumption in the elastic theory, a plane section does not 
remain plane after bending, but comprises a curve A’B’ and a plane B’B joining 
at B’ (Fig. 3). The amount of main tension reinforcement calculated for the 
relevant (and fictitious) elastic cross-sections should extend beyond the non-planar 
sections, as shown in the following. 


Since Q < b.d,u,., and M = bd,u,.(d, — }d,), > pd, — (Case A). 
Q 244 
The resistance-moment diagram is plotted in the usual manner, and is then 


extended by distances h equal to the horizontal projections of the lengths of the 
cracks (Fig. 6). 


If é < pa, —F° (Case B), with stirrups, formule (4a) and (32) could be 


used to compute the value of T,,,,,,, but these give the same result as the simple 
formule derived for the case of pure bending. 


Consider the case of simple bending in which the resistance of the compressive 
bd 


= 
In Case A, M = pod, — 


zone to shearing equals the shearing force Q. Then 


Since T = bd,u,,, T = BQ. 


Fig. 6.—Adjustment of Bending Moment. 
September, 1961. 
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Now consider the case of combined bending and shearing. Substituting the 
bending moment given by (5) in (4a), and simplifying, 


2yQ — fd, + VA — 4Bdiy + _ 


2y 
(that is, no shearing reinforcement is required) and T — f(Q — Q,) = BQ, as before. 


2 
If M =o, then = =@Q 
Similarly in Case B, T = bd,,u,, which is equal to the value calculated by the 
formula for simple bending. Consequently the simple method of plotting the 
resistance-moment diagram shown previously can still be used and the shear- 
ing reinforcement can be obtained by deducting the shearing resistance Q, of 
the compressive zone from the total shearing force and resisting the rest of the 


shearing force by stirrups. The value of Q, is .f and the area of stirrups A,, is 


Qamin). = 


The design of a beam can therefore be reduced to the following simple pro- 
cedure. Design the beam as if it is subjected to pure bending only. Then cal- 
culate the shearing resistance of the compressive zone of the section thus obtained, 
and deduct this from the shearing force. Provide stirrups to resist the balance. 

Columns subjected to combined compression, bending, and shearing, or 
statically-indeterminate structures in which stresses due to shrinkage are con- 
sidered, can be treated in a similar way. The structure is first designed to resist 
only the eccentric thrust or pull; the values of d, and Q, are then determined 
and stirrups are provided to resist the balance of the shearing force. 

In the case of inclined bars, the same principles should be followed. It 
follows from Fig. 2c that if the line of action of Q, is chosen so that it passes 
through the point O, this force has no influence on the position of the neutral 
axis [formula (1))._ Hence the cross-section can be designed for bending (or com- 
bined bending and compression or tension) and the effect of shearing can be 
considered separately by balancing Q — Q, with a force at an angle « to the axis 


of the beam. In algebraic terms, Q,~=@— and A,=2%—% 
Thus Q, becomes greater and T becomes smaller than in the equivalent case when 
stirrups are used. Since T can be reduced even to zero, this can be considered as 
a limiting case in which no cracks can open. It is generally accepted that the 
depth to the neutral axis does not exceed about 0-5d,, that is 
fe [A 


A, cos a) 0°5. 

+ Ay 5 
Since ultimate stresses are not generally used directly in design, allowable working 
stresses and load-factors should be inserted in the appropriate formula to con- 
form to relevant regulations. In particular, the simplifications made in deriving 


formule (6) and (7) are valid only if the stress /, is reduced by 20 to 25 per cent. 
to allow for the effect of the bending moment on the web reinforcement. 
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Fig. 7. 


In formula (6) and (7), if Q represents the applied shearing force and Q, the 
safe resistance of the compressive zone, /, should be replaced by the safe tensile 
stress p, in the shear reinforcement. Likewise, u,, should be replaced by the safe 
mean compressive stress /,,, in the concrete which is about 4u,, where u,, is two- 
thirds of the crushing strength. 

ExampLe.— Design the shear reinforcement for the beam shown in Fig. 7 if pa: is 
20,000 Ib. per sq. in. and the crushing strength of the concrete is 3000 Ib. per sq. in. 
at 28 days (pe = 1000 Ib. persq.in.). Assume f = 6. To resist the positive bending 
moment the reinforcement required is seven 1-in. bars, but eight are provided since 
two of the bent-up bars are not fully effective in resisting bending moment (see the 
bending moment diagram in Fig. 7). 

At centre of supports: Applied shearing force Q = (2750 x 8) + 22,000 = 44,000 lb. 

Section 1—1,.— 

Applied M, = (44,000 x 4 x 12) — (2750 = 4" x 12 x §) = 1.848,000 Ib.-in. 

Applied 0, = — — (2750 x 4) = 33,000 Ib. 

B.S. Code No, 114, a, = 0°848 and m, = 0-344. Since fem = § x § x 3000 = 667 Ib. 


bd 
a fee = 15 X 0°344 X 25°5 Xx 667 x i = 14,600 Ib. 


= 0-190; hence from formula* based on those in 


From formula (7) with bars bent up at 45 deg., and ,, substituted for /,, 
33,000 — 14,600 

™ 20,000 0°707 

Similarly for Section 2—2.— 
M, = (44,000 x 2 x 12) — (2750 x 2* x 12 x §) = 990,000 Ib.-in. 
Q, = 44,000 — (2750 x 2) = 38,500 lb. 


= 1-30 Sq.-in., say two I-in. bars. 


990,000 


15 x a5'5* x Joop hence a, = 0-917 and #, = 0-167. As at 
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38,500 — 7100 


Section 1—1, Qcg = 15 X 0-167 X 25°5 x 667 x } = 7100 Ib. and 
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Ag = ——————._ = 2°22 sq. in., say three 1-in. bars. 


20,000 X 0°707 


The bars are arranged as in. Fig. 7. 


Anchor bars are provided at the ends of 


the bars owing to restricted bond length available. 


An Architectural Award. 


ONCE again a reinforced concrete building 
has been awarded the London Architec- 
ture Bronze Medal which is awarded 
annually by the Royal Institute of British 
Architects for a building of exceptional 
merit. The building is a block of flats 
in St. James’s Place; the rear of the 
building, which is shown in the accom- 
panying illustration, overlooks Green 
Park. The structure is basically a rein- 
forced concrete frame but is faced with 
Baveno grey granite and blue brick. 
The main problem in the architectural 
design is harmonising a structure of 
modern appearance with adjacent 
eighteenth-century buildings. 

The floors, which are of cast-insitu con- 
struction, are 7} in. thick, thereby allowing 
the solid partitions to be re-positioned at 
any time. The columns are of H-section 
and provide ducts for services. The edge 
beams, which are wide and _ shallow, 
support the cantilevered balconies; the 
soffits of the beams are at ceiling level. 
Stability is provided mainly by the rein- 
forced concrete lift-walls and stair-wells. 
The exposed concrete of the penthouse is 
white with a boarded finish, and the 
requirements of strength and colour are 
obtained by a1: 1 4: 3 mixture, the cement 
portion being a 1:3 mixture of white 
cement and ordinary Portland cement. 

The architects are Messrs. Denys Lasdun 
& Partners and the consulting engineers 
are Messrs. Ove Arup and Partners. The 
contractors were Messrs. J. Jarvis & Sons 
Ltd. 


Production of Aggregates. 


The production of building and con- 
creting sands and gravel aggregates in 
Great Britain in 1960 was, according to 
“Sand and Gravel Production 1959- 
1960” (Her Majesty’s Stationery Office; 
price 1s. 3d.), 64,500,000 cu. yd., which is 
ir per cent. higher than in 1959. In 
general, output has increased in all regions 
excepting Mid-Anglia where the output 
in 1959 was abnormal because of the 
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demand for aggregates used in the con- 
struction of the motorway Mr. In view 
of the large increase in the use of aggre- 
gates required for the increasing amount 
of construction work, it is estimated that 
the demand for sand and gravel will con- 
tinue to increase, although not necessarily 
as rapidly as in the past two years, and 
that the total demand in England and 
Wales may reach 73,000,000 cu. yd. by 1970. 
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(& DESIGNING REINFORCED CONCRETE SECTIONS. 


A Practical Comprehensive Method of 
Designing Reinforced Concrete Sections.—IV.* 
By J. RYGOL, B.Sc.(Eng.). 

LOAD-FACTOR METHOD (continued). 


American Practice.—_In the American report quoted on page 275 of this journal 
for August 1961, the ratio a/m is given as 0-85 for concrete having a cylinder 
strength of 5000 lb. per square inch. According to recent tests,“ this ratio applies 
to concrete having a cylinder strength of 4000 Ib. per square inch (that is a cube 
strength of 5333 lb. per square inch), and is reduced by 0-05 for each 1ooo Ib. per 
square inch of cylinder strength (or for each 1333 lb. per square inch of cube 
strength) in excess of 4000 Ib. per square inch, as in the example which follows. 
EXAMPLE No. 15. Given.—-Triangular section. b=14 in. d = 7 in. 
A, = 1-80 sq. in. As’ = 9. fy = 45,000 Ib. per sq. in. 
fet = 6300 Ib. per sq. in.; therefore fy = 0-85 x 6300 = 5350 lb. per sq. in. 
To determine.—Ultima!« bending resistance of the section. 


1-80 45,000 
Solution.—jp = ———— = 001836; =v = 001836 x —— = 0-154. 
due 3 54 
From Nomogram No. 5 (with y = 0, » = 0-154), a = 0-554, but 
& = 45,000 = 0015; n = ose5 = 0-667. 
30 x 108 ©0015 + 0°003 


6300 — 4000 
a = | 085 - xX O05 x 0°667 = 0°493; hence the mode of 
failure of the section is controlled by crushing of the concrete. Thus 

myp = $390 X 0°01836 = 0-309 
and the compatibility of strains leads to the equation 
2- o-74 — 
- a) 0-309 = 0, from which « = 0-517. 
From Nomogram No. 6 (with y = 0, « = 0°517), Cue = 0°0875, 

Mut = 0°0875 x 5350 x 14 xX 7% = 321,000 in.-lb. 


Thus = — 


& = X 0°003 = 0°001297 


and f, = = 30 10° X 0°:001297 = 38,900 lb. per sq. in., which is less than 
the yield point stress f, = 45,000 lb. per sq. in. 

Mode of Failure.—Figs. 9 and 10 (pages 271 and 273 of the number for 
August 1961) should be transposed. The diagram on page 271 depicts conditions 
when failure is controlled by crushing of the concrete, and that on page 273 applies 
when controlled by yielding of the steel. 
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BOOK REVIEWS. 


Book Reviews. 


“ Failure and Repair of Concrete Struc- 
tures.” By S. Champion. (London: Con- 
tractor’s Record Ltd. 1961. Price 35s.) 

It can be said with truth that the author 
of this book has succeeded in his purpose 
of compiling a useful report dealing with 
the engineering rather than the scientific 
aspect of the deterioration and mainten- 
ance of concrete structures. The impor- 
tance of the correct diagnosis of the cause 
of a failure is stressed. Many cases of 
defects due to chemical attack are con- 
sidered and the part played by the cement 
in such cases is emphasised. The short 
early part of the book, which deals with 
such cases together with mechanical 
causes of failure (that is overstressing, 
shrinkage, thermal and moisture changes, 
and the like}, is followed by the major 
part which deals in a practical manner 
with methods of repair. The scope of this 
part is extensive since it ranges from deal- 
ing with cracks (a particularly good 
section) to underpinning. The special case 
of failure of prestressed concrete struc- 
tures is considered briefly but realistically 
and fifteen potential causes of failure are 
itemised. 


“The Elementary Principles of Rein- 
forced Concrete Design.” By W. H. 
Elgar. (London: The Architectural Press. 
1961. Price 18s. 6d.) 

As the title implies, this book gives the 

bare outlines of the basis of design of 

simple reinforced concrete building com- 
ponents, and as such is a suitable intro- 
duction to the subject for students of 
architecture and building for whom it 
is intended. Even so, the load-factor 
method, flat slabs, shells and prestressed 
concrete are included but are necessarily 
dealt with in a _ superficial manner. 
Although there are only about a hundred 
pages of text in large type with numerous 
exceedingly clear diagrams, the contents 
include most of the salient matters ex- 
pected to be covered in an elementary 
book. Many examples are given, although 
some of the few details of reinforcement 
may be open to criticism. The introduc- 
tion contains a number of weak state- 
ments, which may be misunderstood by 

a thoughtful reader, but elsewhere the 

phraseology is good and concise. 
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“Innovations in Building Materials.” 
By Marian Bowley. (London: Chatto & 
Windus Ltd. 1960. Price 70s.) 

Tuts book is one of a series on industrial 
innovations. The authoress is a reader 
in political economy and the work com- 
prises a considerable collation of docu- 
ments, data, and descriptions of various 
aspects of the building industry, but in 
particular the materials brick, concrete 
and glass, with some reference to alu- 
minium and asbestos-cement. The term 
innovations is used fairly loosely since the 
classification relates to developments since 
the early nineteenth century, and to in- 
novations before and since the first world 
war. 

The subject-matter is drawn from 
numerous sources, but nevertheless the 
scope of publications searched for inform- 
ation seems to be limited especially where 
concrete is concerned. The references for 
this material are largely to architectural 
journals. There are, however, some inter- 
esting commentaries on the cement and 
precast concrete industries. 

Since the writing, although factual, is 
somewhat discursive, it would be an ad- 


vantage if the conclusions given at the 
end of each chapter were more concisely 
written instead of being equally wordy 
and containing many diversions. 


“ Architects’ Detail Sheets.” Edited by 
E. D. Mills. (London: Iliffe Technical 
Publications Ltd. 1961. Price 35s.) 

It is generally believed that most rein- 
forced concrete detailers lack knowledge 
of practical building construction. (It is 
likewise alleged that many architectural 
draughtsmen are deficient in practical 
knowledge of structural engineering de- 
tails.) If the former statement be true, 
these sheets of sketches, which are the 
fifth in a series of similar publications, 
will help greatly to meet the deficiency. 
As in the previous publications, ninety-six 
large and clear drawings are given of 
various building details, including the 
attachment of various building com- 
ponents to concrete floors, roofs, balconies, 
walls and stairs. These are not merely 
text-book details, since most are taken 
from actual named structures. Although 
many of the details relate to concrete, 
others are concerned with construction in 
brickwork, timber and steel. 
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The £.s.d of OSAL* 


—Waterproofing Cement 
Renderings 


On this basis Tricosal, which waterproofs a square 
yard of 3/1 sand and cement renderings in. thick 
for only 34d., is the most economical as well as the 
most efficient additive. It waterproofs integrally 
and, being a liquid, mixes with the gauging fluid and 
is evenly distributed throughout the mix. 
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TRICOSAL 


For 30 years or more Tricosal has been specified 
by leading Architects not only for waterproofing 
but for hardening cement and concrete and increas- 
ing their resistance to oils and acids. Send for 
Information Leaflet No. 1. 


* Osal is the generic name for the products of A. A. BYRD & CO. LTD.—Florosal, Neocosal, 
Tricosal and Lubrosal. Literature about each individual product is available on request. 


A. A. BYRD & CO. LTD. (Dept C9) 210 TERMINAL HOUSE, GROSVENOR GARDENS, LONDON, 5.w.! 
Phone: SLOane 5236 Grams: Byrdicom, Wesphone, London © Works: Basingstoke, Hants 
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Pattern of service in the concrete age 


= 


Modular Construction Division 


specialises in foundations and 
[Modular reinforced concrete frames for 
| concrete all types of buildings. 


Illustrated is a ten-storey 
SPECIALIST maisonette block and library 
ENGINEERS & CONTRACTORS recently constructed by Modular 
for the London County Council 

at Danebury Avenue, Roehampton. 


L.C.C. Principal Architect: Hubert Bennett, ¥..1.B.A. 
1260 London Road, Norbury, S.W.16 Consulting Engineer: W. V. Zinn, B.8C., M.1.C.2., 
Telephone: POLIards 5000 u.t.Struct.e., u.Cons.£. 


THE MODULAR CONCRETE CO. LTD. 
(Construction Division ) 
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CONCRETE AVALANCHE SHEDS. 


Concrete Avalanche Sheds. 


THE accompanying illustrations (Figs. 1 
and 2) show a concrete tunnel 1036 ft. 
long in the course of construction on the 
Trans-Canada Highway. The tunnel, 
which is of precast and cast-insitu rein- 
forced concrete, is one of a number re- 
quired to protect the road from avalanches 
so as to maintain an all-weather route 
through the Rocky Mountains. It is 
situated 25 miles to the east of Revel- 
stoke, British Columbia. It was con- 
structed in 34 months in time for the 
winter of 1960. Instructions were given to 
the workmen that the site was to be vacated 
immediately in the event of warning of a 
65-per cent. probability of an avalanche 
occurring. The necessity for completion 
by the middle of November is emphasised 
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by a warning of a 55-per cent. probability 
which occurred on November 3, 1960. 

All plant, equipment and stores had 
to be transported 450 miles by rail from 
Vancouver and, because of the urgency 
of the work, over two thousand concrete 
units were precast in Vancouver. For 
the cast-insitu work nearly 1ooo tons of 
reinforcing steel was delivered to the site. 
A labour camp to accommodate up to 
150 men was erected near the site. 

The tunnel is designed to withstand a 
vertical load of 1100 Ib. per square foot 
The structure has a clear internal span 
of 36 ft. and an internal height of 14 ft. 6 in. 
at the front and 21 ft. at the rear. Pre- 
cast concrete columns 12 in. by 30 in. in 
cross-section are provided at 7-ft. centres 


| 
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CONCRETE AVALANCHE SHEDS. 


at the front, and cast-insitu columns 48 in. 
square are provided at the rear at 14-ft. 
centres. The rear columns are connected 
by tie-beams 40 ft. long to a continuous 
anchor-wall 2 ft. wide and 8 ft. deep. 
The roof compri prestressed precast 
beams, each about 40 ft. long, 42 in. wide 
and 36 in. deep, laid alongside each other. 

The consulting engineers acting for the 
Government of British Columbia are 
Messrs. Choukalos, Woodburn, Hooley 
and McKenzie. The contractors were 
Messrs. John Laing and Son (Canada), 
Ltd., which firm has recently been awarded 
contracts for the construction of two 


Bags for Batching 


A NEw type of container for transporting 
or storing the materials, including the 
water, for a batch of concrete in an un- 
mixed condition and in the proportions 
required, has been developed recently in 
the U.S.A. by Rodeffer Industries, Inc., 
of California. The container is a collap- 
sible rubber bag 6 {t. high and divided 
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further avalanche tunnels over the Trans- 
Canada Highway near Lanark, also in 
British Columbia. The new work com- 
menced recently and must be completed 
by early November this year to avoid 
danger from avalanches. The construc- 
tion is to be similar to the earlier work 
and comprises cast-insitu and precast 
reinforced concrete. More than 1700 pre- 
cast units are to be used, inclrding about 
three hundred 17-ton prestressed precast 
roof beams. Over 15,000 cu. yd. of ex- 
cavation, much of it in rock, will be neces- 
sary and about 600 tons of reinforcing 
steel are to be used. 


Concrete Materials. 


into two compartments having a com- 
bined capacity of 14.cu. yd. The smaller 
central cylindrical compartment contains 
the cemeut, and is sealed off from the 
outer annular compartment which con- 
tains the coarse and fine aggregates and 
the water. While being filled the empty 
bag is hoisted on to a movable platform 
below the outlets of a batching plant 
from which all the ingredients for the con- 
crete are discharged into the bag. The 
bag is then transferred to a 5-ton fork-lift 
truck which conveys it to a store, or, by 
other means, the filled bag is transported 
to the site. When concrete is required, 
the bag is hoisted bottom upwards (Fig. 1), 
a pin is withdrawn and the contents are 
discharged directly into the mixer. 

It is claimed that closer control of the 
concrete mixture is obtained and that few 
alterations are required to be made to a 
batching plant at which the bags are 
filed. It is also claimed that a bag can 
be used up to a thousand times before 
replacement is necessary, and when empty 
it can be dropped safely to the ground if 
mixing concrete at a height. It is esti- 
mated that in the U.S.A. the use of large 
numbers of these bags may reduce the cost 
of batching concrete by as much as 75 per 
cent. Fluctuation of demand for concrete 
at the site can be dealt with as filled bags 
can be held in stock until required, there- 
by enabling batching plants to be in con- 
tinuous use irrespective of the immediate 
requirements. 
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for the design and supply of 
PRESTRESSING BEDS 
ane EQUIPMENT 


you-too-can rely on 


) the most comprehensive 
mould service in the world 


STELMO WESTWELL LEACON °CHARING: ASHFORD: KENT. Tel: Charing 395-7 


One of a batch of 
Steimo prestressing beds 
supplied to Richard Costain Led. 
as » offer a unique service in providing 
- most economical lsyout fer your 
24 
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When you said: | wouldn't touch additives! 
You couldn't have known about 


LITH 


unique facilities like this 
mobile laboratory—is morethan an additive. 
It is a means to quality control. 


Additives have contributed to the building of 
many magnificent concrete structures, but only 
too often they are not intelligently applied and do 
not give the intended results. 

So that you might see the role of additives in true 
perspective, Pozzolith—the world’s leading water 
reducing admixture, invented as far back as 1932— 
has recently been introduced to this country. You 


now have the opportunity to see and appreciate 
the values of this concrete control; demonstrated 
and explained by men who know what concrete 
will and will not do. Behind them is a research 
unit unmatched in this field. And on every project 
on which the Pozzolith method is used, engineers 
will be on hand to provide unique, on-the-spot, 
technical assistance. 
' buted in Great Britarn by 
Write for further details to MILLARS' MACHINERY 
COMPANY LIMITED, 
Pinners Hall, Great 


Winchester 
London, £.C.2. 
Tet: London Wah 4206 


POZZOLITH 


Under licence trom THE 
RS 
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A division of Amencan 
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STANDARD PRESTRESSED BEAMS. 


Standard Prestressed Beams. 


In the number of this journal for May 
1961, dimensions are given of standard 
prestressed concrete beams in accordance 
with a report recently issued by the Pre- 
stressed Concrete Development Group. 
The first bridge incorporating such beams 
has been built by the Central Electricity 
Generating Board and provides access 
over a main drainage channel to a sub- 
station at Whitson, near Newport, Mon- 
mouthshire. The bridge has a clear span 
of 46 ft. and allows for future widening of 
the channel. The design load was based 
on the heaviest load which it is anticipated 
will cross the bridge, namely a 165-ton 
transformer ; beams of one of the standard 
sections and 48 ft. long, with a cast- 
insitu§ reinforced concrete deck, are 
capable of carrying this load. The rein- 


Fig. 2. 
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forced concrete abutments are supported 
on piles 40 ft. long. The bearings for the 
beams (Fig. 2) are bull-head rails laid on 
each abutment, on which bears a flat steel 
plate embedded in the underside of each 
beam. 

Since it was impracticable to launch the 
beams into position from the side, as a 
public road would thereby be obstructed, 
a temporary bridge was built on to which 
the low-loader delivering the beams was 
driven. The beams were lifted off the 
low-loader and placed in position by two 
cranes, one at each abutment, working 
together (Fig. 1). The unloading and 
placing of each beam took about five 
minutes; all the beams were placed in two 
days. 

The bridge was designed by the Trans- 


mission Project Group of the Central 
Electricity Generating Board. The con- 
tractors were Messrs. A. Jackaman & Son, 
Ltd. The precast beams were made by 
Anglian Building Products, Ltd. 


Change of Address. 


Tne Indented Bar and Concrete Engineer- 
ing Co., Ltd., have now removed to 67-69 
Salcott Road, London, S.W.11 (Tele- 
phone—BATtersea 4121). 


¥ 
3 
Wu 
‘ 3 
Fig. 1. 
; 327 


a 


BRITISH STANDARD NOTATION. 


Part 4 of British Standard No. 1991, 
“ Recommendations for Letter Symbols, 
Signs and Abbreviations "’, was published 
recently and deals with the notation for 
“ Structures, Materials and Soil Me- 
chanics”. In general the symbols for re- 
inforced concrete conform to those in B.S. 
Code of Practice No. 114, but many more 
items are given. 

The terms in the following are exactly 
as given in the Standard, which also in- 
cludes basic symbols, and symbols for 
use in steel structures, aircraft structures, 
soil mechanics and stress analysis. Stan- 
dard abbreviations for units of measure- 
ment and the like are also given. The 
complete list for concrete structures is 
as follows. 


DIMENSIONS 


Height . h 
Depth d,D 


Effective depth from com- 
pressive face to tensile 
reinforcement . . . d, 

Depth from compressive 


face to neutral axis . n,d,, dw 
Depth from compressive 
face to compressive re- 
inforcement . . d, 
b 
D 
a,d,, ls, a 
s 
Sum of perimeters of tensile 
reinforcement... 0 
Area of column or beam A 
Areaofconcrete. . . . Ac 
As 
in compression. 
Area of web or shear re- 
inforcement . Aw 
Equivalent area of helical 
or binding reinforcement 
(volume of helix/length 
ofcolumn) .. Av 


Area of concrete in column 
core 
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British Standard Notation for 
Concrete Structures. 


PROPERTIES OF SECTIONS AND 


MATERIAL CONSTANTS. 


Moment of inertia; second 
moment of area . 
Radius of gyration 
Modulus of section 
Moment of resistance in bend- 
ing 
Flexural stiffness of a mem- 
ber (7/1) . 
of a beam 
of an upper column 
of a lower column . 
Percentage of reinforcement 
Equivalent area of section in 
terms of concrete 
Modulus of elasticity (direct) 
or Young’s modulus 
of concrete . 
of steel . 
Modular ratio (Es/ (Ee) 
Modulus of rigidity, or shear 
modulus... 
Bulk modulus (modulus of 
compressibility) . 
Poisson’s ratio 


EXTERNAL LOADS AND PRESSURES. 


Load or weight, concen- 
trated or total 
Load or weight, distributed 

(divided by eat or 
area)... 
Vertical reaction 
Horizontal reaction 
Resultant reaction 


FORCES AND MOMENTs. 


Direct force 
in concrete 
in compression 
in tension 
in steel . ; 
in compression 
in tension 
Permissible force . 
in concrete . 
in steel . 
Shear force 
Bending moment . 
Fixed end moment 
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THE CHANGING SCENE 
IN BRITAIN 
OWES MUCH TO 
TUNNEL CEMENT 


Tunnel Cement is playing a 
big part in today's building 
programmes, with a range 
that includes Masonry, White 
and Coloured Sulphate Re- 
sisting, Rapid Hardening 
and Waterproof Cements. 


The Tunnel Portiand Cement 
Company Limited. 
165, Piccadilly, London, W.1. 
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20-STOREY FLATS AVONDALE SQ S.E.1 


Clients: The Corporation of London 

Architects: Sir Lancelot Keay, Basil G. Duckett & Partners 
Consulting Engineers: Ove Arup & Partners 

Main Contractors: Pauling & Co. Ltd. 


PAULING 


RUSH & TOMPKINS- PAULING GROUP 


GREAT BRITAIN, SOUTH AFRICAN REPUBLIC, CANADA, BRITISH GUIANA, ADEN 
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STRESSES. 


Direct stress 
in concrete 
in compression 
in tension 
in steel 
in compression 
in tension 
Permissible stress 
in concrete . 
in compression 
in compression in bend- 
ing . 
in steel 
in compression 
in tension 
Concrete strength 
Cube strength 
Equivalent cube strength | 
Cylinder strength 
Preliminary cube strength 
Works cube stre ngth 
Ultimate compressive 
strength in bending . 
Modulus of rupture 
Steel strength 
Ultimate stress . 
Proof stress 
Yield stress 
Shear stress 
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STRAINS AND DISPLACEMENTS. 
Direct strain 

in concrete 

in steel . 

(with further modifications 
of subscripts as _ for 
direct stress if required) 

Shear strain 
Deflexion 
Angle of rotation . ‘ 


A Large Prestressed Concrete 
Transmission-line Tower. 


In this journal for June last, a brief de- 
scription is given of a prestressed concrete 
transmission-line tower almost too ft. 
high, in Massachusetts. It has been 
pointed out by Messrs. Schupack and 
Zollman, the consulting engineers respon- 
sible for the design of the structure, that 
the wire guys described as stabilising the 
tower were attached only during erection 
but they were never used effectively. 
The tower is entirely a free-standing 
structure .cantilevering vertically from 
the pile-caps. 
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Bulletins Received. 


“ Annual Report of the City of Man- 
chester Surveyor and Engineer's 
Department for 1960."’——Contains illus- 
trations and descriptions of civil engin- 
eering works carried out in 1960. 

“ Better Opportunities in Tech- 
nical Education.” Ministry of Educa- 
tion. (London: H.M.S.O. 1961 Price 
1s. 3d.)—Gives the Government's pro- 
posals for reorganising the existing system 
of the technical college courses for tech- 
nicians, craftsmen, and operatives 

* Rectangular Flat Slabs Supported 
on Columns.” By H. Nylander. Bul- 
letin No. 34. The Royal Institute of 
Technology, Stockholm. (In Swedish 
with a summary in English. 1959. No 
price stated.) 

“ Splicing of Cold-stretched Rein- 
forcing Bars with Anchoring Rings.” 
By C. Forssell. The Royal Institute of 
Technology, Stockholm. (In Swedish 
with a summary in English. 1960. No 
price stated.) 

* Punching of Concrete Slabs With- 
out Shear Reinforcement.” By 5 
Kinnunen and H. Nylander. Publication 
No. 158. The Royal Institute of Tech- 
nology, Stockhoim. (1960. In English, 
Price Kr. 11.) 

“ The Temperatures Under Houses 
Erected Immediately on the Ground 
and the Heat Losses from their 
Foundation Slab.” By O. Vuorelainen. 
Publication No. 55. The State Institute 
for Technical Research, Finland. (1960 
In English. No price stated.) 

“ Suggestions for Requirements of 
Sound Insulation.” The State Insti- 
tute for Technical Research, Finland. 
(1960. In Finnish with a summary in 
English. No price stated.) 


Detailing Reinforced Concrete. 


Tue City and Guilds Institute of London 
announce that they are to hold a course on 
the detailing of reinforced concrete struc- 
tures. This course should enable those 
engaged in such work to attain a higher 
standard than is generally prevalent. 
This journal joins with the Joint Committee 
on Structural Concrete in hoping that 
design engineers will encourage their 
assistants to attend the courses which will 
eventually be held at various technical 
colleges throughout the country. 
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COMPUTER PROGRAMMES. 


THE computer programmes prepared by 
the Cement and Concrete Association are 
given in the following list. Most of the 
programmes relate to structural analysis 
and are applicable to any material. 
Those that are suitable for prestressed 
concrete are marked with an asterisk. 
The Association should be consulted re- 
garding the availability of these pro- 
grammes and the type of computer for 
which each has been devised. 


Solution of simultaneous linear equa- 
tions. 

A single-plane structural frame.* 

Stressing of multiple-anchor 3-dimen- 
sional pipework systems. 

Linear pin-jointed frames.* 

Fundamental properties of beams of 
varying section.* 

Composite action between beams and 
slab under transverse load.* 

Elastic analysis of rigid-jointed plane 
structures.* 

Stressing and deflections in piping 
systems. 

Surveying by quadrilaterals. 

Calculations of sag and tension of 
suspended cables. 
Single-grid frames.* 


Computer Programmes for Structural Problems. 


FIFTY YEARS AGO. 


From “ ConcRETE AND CONSTRUCTIONAL ENGINEERING "’, September, 1911. 


Tue accomparying illustration, which shows one of the stands at the Royal Agricul- 
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Solution of a large number of simul- 
taneous linear algebraical equations. 

Solution of second-order partial dif- 
ferential equations with particular refer- 
ence to torsion problems. 

Simultaneous linear ordinary differ- 
ential equations. 

Cut and fill. (Two programmes.) 

Plane frames, grillages, and space 
frames.* 

Elastic skew slabs.* 

Prestressed concrete sections * 

Composite action between beams and 
slabs.*—-I. Slab with identical span-wise 
beams repeated at equal intervals sup- 
ported over several transverse supports; 
and with beams whose flexural stiffness 
varies across the span. (Two pro- 
grammes.) II. Rectangular slab resting 
on four edge-beams and supported at the 
corners on rigid stanchions. (Two pro- 
grammes.) III. Rectangular stiffened 
siab on elastic foundation. 

Moment distribution.* 

Laterally loaded piles.* 

Slip circle analysis of the stability of 
earth dams. 

Continuous beams.*—I. Slope defiec- 
tion calculations. II. Fixed-end mo- 
ments. III. Quarter-point deflections. 


CTURERS 1900 


ND HOUSE. LLOVOS AVENUE. LONDOMEC 


tural Society’s Show held in Norwich in the summer of 1911, is of interest in view 
of the fact that concrete products and buildings are to be a feature (as they were 
last year) at the Royal Dairy Show to be held at Olympia, London, next month. The 
products exhibition in 1911 included cattle and pig troughs, flooring and roofing 
tiles, fence posts, cattle pens, rick posts, and blocks for walls 
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Compare 
this penetrating 
ability with anything q you bare oer seed baler 


The 


Produces quick, clean holes in all types of 
constructional materials. 

ideal for fixing wall attachments, making 
entrances for pipes and fittings, grouting 
down machinery. 


Two tools in one— easy, fast change from 
percussion to normal drilling. 


Operator comfort is assured by the well 
balanced design and light weight. 


Low-cost — high productivity. 


LIOLOPUNCH 


ROTARY PERCUSSION DRILL 


‘The Drill with the power to pierce granite 


The versatile “Rotopunch” 
can help you and your 
business. So fill in the 

coupon NOW for an 
illustrated leaflet giving 
facts and benefits in 
detail — and POST TODAY. 


TO: WOLF ELECTRIC TOOLS LTD., Dept. 
Pioneer Works Hanger Lane, Londen, W.5. ; 
Please send me the iliustroted leaflet on the “RO TOPUNCH™ 


Branches ot: GIRMINGHAM * BRISTOL GLASGOW LEEDS MANCHESTER WEWCASTLE Agents throughout the World 
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EXTREME RESISTANCE TO ABRASION 
(Hardness of aggregate 7-5 MOHS. Cuts glass) 


ENORMOUSLY HIGH STRENGTH IN A MATTER OF 
HOURS 

(For example 12,000 Ib. per sq. inch at 24 hours and 

16,000 Ib. per sq. inch at 7 days) 


HIGH DENSITY 
(167 bb. per cu. ft. air-~dried—2o Ib. per cu. ft. higher 
than normal) 


HEAT-RESISTANT 
(up to 1150/1200° C.) 


OR ALL ABOVE PROPERTIES COMBINED 


SHOULD BE USED ONLY WITH HIGH ALUMINA CEMENT (CIMENT FONDU) 


Write for further information. ALAG is available only from:— 
LAFARGE ALUMINOUS CEMENT COMPANY LIMITED 


73 BROOK STREET, LONDON, W.i. TELEPHONE: MAYFAIR 8546 
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The Late Mr. G. A. Maunsell. 


Mr. Guy ANSON MAUNSELL, whose death 
at the age of 76 occurred in June last, was 
well known for his interest in concrete 
and will be remembered for his designs, 
many of which were in advance of the 
practice of their day. His early civil 
engineering training was in connection 
with hydro-electric works in Switzerland 
and the naval base at Rosyth. He served 
in France in the Royal Engineers in 
World War I, and early in 1918 he was 
working on the design and construction 
of concrete ships and ‘‘ mystery ” towers. 
In World War II, he was responsible for 
the design of floating thin-slab concrete 
structures (see this journal for April, 
1946). 

Between the wars, he was first at the 
Ministry of Transport, then on the Falls 
of Clyde hydro-electric works with Sir 
William Arrol & Co., Ltd., and later on 
the widening of Putney Bridge with 
Messrs. Dorman Long & Co., Ltd. He 
then became managing-director of the 
Anglo-Danish Construction Co., which 
was formed for the construction of the 
famed Stérstrom Bridge. In 1936 he 
opened a consulting engineering practice, 
in Westminster, from which he retired in 
1959, and in which he was responsible for 
many well-known major structures. 

Mr. Maunsell was a forthright all-round 
civil engineer; there are those who may 
remember that, in the mid-twenties, he 
might proceed with the construction of, 
say, a foundation in accordance with a 
sound practical design of his own devising 
without awaiting the delayed arrival of 
more intricate details from the drawing 
office. 


Technical Writing. 


A course of six lectures, commencing on 
October 20, 1961, on ‘‘ The Technique of 
Technical Writing” are to be given by 
various lecturers at Borough Polytechnic, 


London. The subjects dealt with will 
include style, common errors in style, 
sources of information, technical illustra- 
tion, printing, and publishing. The 
lectures, particulars of which can be 
obtained from the Secretary, Borough 
Polytechnic, Borough Road, London, 
S.E.1, are intended for graduates (or 
equivalent status) with some experience 
in technical writing. 
H—September, 1961. 


MISCELLANEOUS. 


The Largest Dry Dock in the World. 


CONCRETING in connection with the dry- 
dock at the Puget Sound Naval Shipyard, 
Washington, U.S.A., is now proceeding. 
The dock, which will be the largest dry 
dock in the world, is 1152 ft. long and 
180 ft. wide, and there will be 42 ft. of 
water at mean low water. 

The first stage of dredging unsuitable 
material, backfilling with selected 
material, cofferdam construction and de- 
watering has been completed. This work 
necessitated the removal of 600,000 
cu. yd. of material. Below mean low- 
water level the material was removed by 
a suction dredge and by three derricks, 
with 3-cu. yd. buckets, mounted on 
barges. Selected filling was brought to 
the site and pumps mounted on barges 
sluiced the material into the water. 
Backfilling was built up along both sides 
of the dock to a level about 40 ft. below 
mean low-water level; the central portion 
was left at about the level of the base of 
the dock. A row of steel sheet-piles was 
driven along each side of the dry dock to 
form part of a cofferdam and will remain 
in place as part of the permanent con- 
struction. The outer end of the coffer- 
dam consists of eleven circular sheet-pile 
cells of 60 ft. diameter. About 600,000 
cu. yd. of backfilling was placed to com- 
plete the walls of the cofferdam. Before 
the cofferdam was closed sixty-six deep 
wells were sunk around the perimeter of 
the site, about 35 ft. inside the sheet-pile 
walls, for dewatering purposes. Three- 
hundred-and-ninety well-points were then 
installed at 10-ft. centres within the wells. 

The second stage is the casting of the 
concrete floor and walls of the dock. 
Most of the floor will be a 7-ft. slab of 
reinforced concrete which increases to a 
thickness of 12 ft. under the main walls. 
The slab is being cast in sections 24 ft. by 
40 ft. within steel shutters. The side 
walls, which are of reinforced concrete 
12 ft. thick at the bottom and tapering 
to 2 ft. 9 in. at the top, are being cast in 
two stages, also using steel shutters. 
The walls have buttresses of precast con- 
crete supporting galleries, tunnels and 
platforms at the top. 
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PATENT APPLICATIONS. 


Patent Applications for Shuttering. 


SHUTTERING is supported from tubular 
scaffolding (Fig. 1) by a turnbuckle com- 
prising two rods ro, 11 with threads of 
opposite hand adjustably connected to a 
correspondingly threaded connecting loop 
12 and each having a rotatable cross tube 
15, 20 at its outer end. The tube 15 is 
held against axial movement within a 
collar 13 by welded abutments 16. The 
tube 20 is similarly held within two sleeves 
19. In use, the tube 15 is laid on two 
horizontal scaffold tubes 21 and the shut- 
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tering supported from a tube 22 clamped 
at 23 to the cross tube 20. The turn- 
buckle may also be used horizontally. 
Specification 852,830 is referred to.— 
No. 852,918. May 16, 1958. 

The soldier for concrete shuttering 
(Fig. 2) of the parent Specification has 
a concrete engaging face comprising a 
sheet 13 of resin bonded plywood screwed 
at 14 to angle bars 18 and surrounded by 
side sheets 17 of metal and a metal end 
plate 23. Zig-zag bars 19 are welded to 
the bars 18 and a bracing tube 11. In 
use, tie rods are passed through holes 22 
and 21 to be tightened against short 
lengths of channel 20. The soldier is 
attached to adjacent shuttering by holes 
16.—No. 853,591. October 28, 1958. 
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In the shuttering for casting concrete 
(Fig. 4) of the parent Specification com- 
prising panels having flanges 12 connected 
by bolts in slots 13 parallel with the face 
10 of the panel, the edges of slots being 
inclined so that by forcing each bolt to 
a narrow end of a slot where the bolt 
engages both edges the edges and thus 
the faces 10 of the shutters are aligned, 
the facing member 10 is non-metallic, 
e.g. plywood. The flanges may be of 
angle section bar 14 to which is welded 


a strip 15 extending laterally beyond the 
bar 14 so as to protect the edge of the 
facing member 10, which is attached by 
bolts 16 to the bar 14 and cross-members 
17 welded to the flanges 12. The panei 18 
shown in Fig. 4 is adapted to be swung 
about bolts in the bottom slots 13 so that 
concrete can be poured into the shutter- 
ing. Stops 27 limit the opening of this 
panel.—-No. 853,278. December 16, 1958. 

[The foregoing — are in the 
name of Kwikform Ltd.) 


Data for Pricing Reinforced Concrete. 


Current prices are as given on page 296 
of this journal for August, 1961. 


September, 1961. 
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The system consists of 7 stress-relieved 4” diameter 

Strands. The tendon is accommodated in a 2” 

diameter duct. Initial prestressing force is 181,000 Ib. 

No cables have to be made up. Lightweight power- 

operated jacks are available. Grout holes and fixing 

holes are provided in the plate. 

THIS SYSTEM COMBINES THE ADVANTAGES 


OF STRAND WITH ALL THOSE OF SINGLE 
WIRE STRESSING. 


Provides larger 
other CCL post-tensioning systems write to: 4 prestressing 


CABLE COVERS LIMITED 
Di forces & lower 


St. Stephen's House - Westminster - SW1 
Telephone: ELM 7241 pig 


For details of the Seven Strand System and 


OF DRESTRESSING. TECHNIQ 


lxxxi 
-- 
Wis. 
| 
i cad On a recent contract the Seven Strand System 
“s proved during operation to be the most economie 
= i per ton of force. 
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MISCELLANEOUS ADVERTISEMENTS. 


CONCRETE AND CONSTRUCTIONAL ENGINEERING Serremser, 196: 


Situations Wanted, 5d. a word : minimum, 
6d. a word: 
minimum, 15s. Other miscellaneous adver- 
tisements, 6d. a word: minimum, 1535. 
Displayed advertisements, 40s. per column 


12s. Situations Vacant, 


inch. Box number 1s. extra. 


Advertisements must reach this office, 14 
Dartmouth Street, London, S.W.1, by the 
26th of the month preceding 


salary required, 


P.O. 
reinforced concrete engi 

actors, invite from graduate dian 
from abroad shortly, for their 


engineers ret 
Design tn ombey 
SITUATIONS VAC ANT. par une assist- 
ants required by 
detailing reinforced concrete = 
and buildings. Write in confidence, stating ind full 
details of experience and qualifications, to 


Concrete anxp Consteuctiona 
Dartmouth Street, London, S.W.1 


SITUATIONS VACANT. 
vacancies 


SITUATIONS VACANT. 


SITUATIONS VACANT. Two assistant 
progressive busy private practice, 
Bedford Square, London, W.C.: area. Must have 
essential. 
‘rite for full details, stating age, qualifications and 
to Box 4772, Concrere axp Con- 
14 Dartmouth Street, 

London, 5.W.1. 
SITUATIONS VACANT. Gammon India, Private, 
Box 503, Bombay, India, a leading firm m of 

and 


ialised in reinforced concrete, good s 


general 


ENGINEERING 
DESIGNER/DRAUGHTSMEN 
required by 
AIR MINISTRY 
in London 
Salary (inner London scale) Grade II, {1,048 to 
£1,215. Grade III, £658 to {1,048 (£866 at age 
9). Starting salary depends on age, qualifica- 
tions and 
concrete t 

and III). 


Candidates should have served recognised 
apprenticeship or had i. uivalent training and also 
practical experience. ‘ossession of recognised 
technical qualification an advantage—financial 
assistance and time off may be allowed for 
recognised courses of study for technical qualifica 
tions. Five days’ week with 14 days paid leave 
per annum initially. Promotion pension 
prospects. Some oversea tours with special 
allowances in addition to salary. 


Applicants, who must be natural born British 
ts, should write to Am 
14{(RL), Lacow House, Roan, 
age, details of training, 
qualifications, full particulars of former posts 
held, of to Exchange 
quoting O/N Candidates 
selected will rae be interviewed in London 
and certain expenses reimbursed. Only candi- 
dates selected for interview will be notified. 


estminster, for 


x 4771, 


SITUATION VACANT. Damney, Sow & Crarke, Con- 
sulting Engineers, have vacancy for ex reinforced 
concrete u detailer in their Clapham office. Age 
about 25 years, O.N.C. minimum qualification, enthusiastic 
and responsibie, intending to progress. Wide variety of 
civil and structural projects. Good conditions for right 
man. «75 Lavender Hill, London, S.W.1r. Telephone: 


BATtersea 4500. 

SITUATION VACANT. Engineering assistant required to 
work in structural engineering department Applicants 
should have minimum of three years’ experience in rein 
forced concrete or steelwork. Permanent position. Five- 
days’ week. Luncheon vouchers. Apply Genera 
Mawacer, Arcost (Factories) Lro., Y: House, High 
Street, Tunbridge Wells. 
SITUATIONS VACANT. Reinforced concrete draughts- 
men for t tments. Good pay and pros 
ts. Work varied and interesting in congenial group 
heon vouchers. M. M. Kuan, BSc., M.LC.E., Con- 
sulting Engineer, 88 Rochester Row, London, 5.W.1. 

Telephone: ViCtoria 9858. 
SITUATIONS VACANT. Draughtsmen required, both 
junior and senior, to do work on precast or insitu, pre 
stressed or reinforced concrete work. Salaries up to £1,100 
annum will be paid. Apply to the Carer Ewoiwerr, 
Lowpow Ferro-Concrere Co. Lro., Maxted Close, 

Hemel Hempstead, Herts. 
SITUATION VACANT. Detailer-draughtsman required 
for detai of precast concrete frameworks. Write, stat- 
ing age experience, to A. & C. Barvis Lrp., Manor 
Works, Church Road, Thundersiey, Essex. 


tural steelwork 


covering most fields of reinforced concrete 
Pension and insurance schemes. Attractive 
salaries. details Cowsuttarts Lro., 
Beacon House, Queen's Road, Clifton, Bristol 


Join the BRE 


team of 
EXPERIENCED 


REINFORCED 
CONCRETE 


DESIGNER /DETAILERS 
and DRAUGHTSMEN 


at any of the Design Offices at 


STAFFORD LEEDS 
LONDON LIVERPOOL 
BIRMINGHAM MANCHESTER 
BRISTOL NEWCASTLE 
CHELMSFORD GLASGOW 

OUBLIN 

Apply 


5 
required at Bristol 
Consult: engineers have 
with A.M.1Struct.E.; Designer-detailers with H.N.C. or —_ 
tions are t, with opportunity for advance- 
& 169 Wembicy Drive, Wembiey, or ro 
Carver Street, Sheffield. seid 
| 
| 
| nie 
Chief Engineer 
A. P. Mason, B.Sc., M.1.C.E., M.1. Struct. E., M.ASCE 
THE BRITISH REINFORCED CONCRETE 
ENGINEERING CO. LTD., STAFFORD 
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week. Apply Perro-Concrere Co. Lrp., 
Great South West Road, Feltham, Middx 


SITUATIONS VACANT. G.K.N. Reinforcements Lid 
have vacancies for experienced reinforced concrete 

and detailers in their offices in London, Birmingham, 
Glasgow, Southampton and Middlesbrough, and also for 
their newly-opened office at Wigan. Apply in writ to 
Chief Engineer, G.K.N. Lrp., G.K.N, 
House, 22 Kingsway, London, W.C 


SITUATIONS VACANT. 


vouchers, etc. Interview b Telephone 
"MACaulay 6477; inburgh, CAL 3807 
SITUATIONS VACANT. Designer-detailers with mini- 
mum of three years’ experience in reinforced concrete 
required in our London and Guildford offices. Salary 
according to qualifications and experience. Pension 
scheme. Write or telephone for appointment, either 
Balham 2486 or Guildford 2483. Txrxecow 
Desion Enciwerrs, 11a Station Parade, Balham High 
Road, London, $.W.12. 


SITUATION VACANT. Consulting structural engineers 
require fully experienced engineer, both in reinforced con- 
crete and structural steelwork design, detailing and super- 
vision. Must be used to or capable of dealing with clients 
and have good personality and appearance. Preference 
will be given to applicant suitable for taking charge of 
Bnstolofice. Applications, which must give fullest details, 
can be sent in strictest confidence to Box 4775, Concrete 
ann — cTiowat Encinerrine, 14 Dartmouth Street, 
London, S.W.1 


STEEL REINFORCEMENT 
SPECIALISTS 
require the following personnel 


SALES MANAGER 
SALES REPRESENTATIVES 

Applicants must be experienced in this field of 
work, having own connections with contractors, 
architects, local authorities and consulting en- 
gineers. Excellent and lucrative positions for 

ve salesmen and personne! with initiative. 
Details of experience, etc., to Box 4774, ConcreTe 
ConsteuctionaL 14 Dart 
mouth Street, London, 5.W.1 


FIRST-CLASS REINFORCED 
CONCRETE DETAILERS AND 
CIVIL ENGINEERING 
DRAUGHTSMEN 
required by Consulting Engineers for wide range 


of work, including bridges. Excellent salaries and 
prospects. Permanent posts and pension scheme 


Write, stating age and full details of experience, 
to 


HARRY BROMPTON & PARTNERS, 
7-8 Hobart Place, 

Grosvenor Gardens, 

London, S.W.1. 


WESTERN 
of 


BRITISH RAILWAYS 


require 


REGION 


a senior engineering assistant experienced in the 
desagn of prestressed and reinforced concrete bridges, 
ete This is a senior post in the Drawing Office and 
only those expenenced in supervising and checking 
the work of draughtsmen need apply. Salary 
range £1,175 -<41,290. 
Interesting work in pleasant conditions with 
promotion on MERIT. 
Superannuation fund 
Reduced rates of travel and other concessions, 
Five-days’ week 
Applications, giving age, qualifications and 
experience, to 

Curer Civic. Encineer 

Baerrisn Ratmwars 

Western Recon 

Pappincrox 

Lowpos, W.2 


basic knowledge of reinforced concrete. 


CUBITIS 


REINFORCED CONCRETE 
DESIGNERS/DETAILERS 


are required for an expansion of structural drawing office 


The work wili be interesting and involve the use of precast and prestressed concrete 
techniques will be an asset, but opportunity will be provided for training those who are interested and have some 


Experience in these 


Please send full details to:-— 


Personnel Manager (M.685@), 
HOLLAND & HANNEN AND CUBITTS (GREAT BRITAIN) LTD., 
1, Queen Anne's Gate, LONDON, 8.W.1. 


set i SITUATION VACANT. Draughtsman, experienced, re- 
ae. quired for detailing and designing precast concrete hollow 
beam flooring salary Pension scheme Five-days’ 
; their South London and Edinburgh offices. Applicants 
_ am should have chree years’ minimum experience in position 
~ 
| 
¢ 
Pm; 
' 
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SITUATION T 
precast be concrete. 
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echnical representative 
in the design and 


essential. Car provided. Apply, giving 
salary 


STRUCTIONAL 


S.W. 
VACANT. Reinforced concrete 
consulting engineers, W.1. 

ts. Luncheon vouchers 
750 to {1,500, according to 
to Box 


[ 
| 


Interesting work. 
Pive-days’ week. 


h Street, London, S.W.1. 


t new ready-mixed concrete in West 
Ability to strength mixes and all- 
round technological and general ex pagel emsen- 
prospects in rapidly 
ications in strictest 
to Box 4778, ONCRETE AND CONSTRUCTIONAL 
14 Dartmouth Street, London, 


STRUCTURAL ENGINEER 
EXCEPTIONAL OPPORTUNITY 


Consulting Civil Engineers, Westminster, require 
a fully qualified structural engineer with wide 
experience for position as chief designer in rein- 
forced and prestressed concrete and structural 
steelwork, including bridges and buildings. Know- 
ledge of modern bridge design essential. 
Prospects of partnership interest in firm, 

Write in confidence, stating age and full details 
of experience and qualifications, to Box 4766, 
Concerts anp Constructiona, Encinernine, 
14 Dartmouth Street, London, 5.W.1. 


E. J. COOK & CO. 
(ENGINEERS) LTD. 


invite 
applications from 


REINFORCED CONCRETE 
DESIGNERS AND 
DESIGNER/DETAILERS 


who are at present earning {1,100 to {1,400 per 

um, and are prepared to accept responsibility 

in a position offering interesting and varied experi- 

ence in structural concrete design and an oppor- 

tunity to gain experience in prestressed concrete 
and structural steelwork. 


Write or telephone for application form from 


54 Sours Stone, Crarnam Common 
Lompow, S.W.4 
Telephone: MACaulay 5522 


SITUATION VACANT. Menager wanted for me 


CONCRETE AND CONSTRUCTIONAL ENGINEERING Serremsen, 1962. 
Contacts with architects and 
ing engineers in London and Eastern Counties 


and 
required, etc., to Box Con- 


by 
pros- 
Salary 

position and experience. 


4777, 
14 Dartmout 


VACANT. Civil Engineering Assistant re- 

office in Stratford-on-Avon, for the 

engineering work. The Company carries out the com 


pension 
send details of age, experience and approximate 
salary required, to R. T. L. M.A., A.MLCE., 
Devetorment Cowsuttants Lrp., Industrial House, 
Stratford-upon-Avon. 


SITUATION VACANT. by engineer with 
experience in contract 
based at Heme! Hempstead. Applic ants should | be familiar 
with precast and insitu frame construction in addition to 
general ing age, experience, and 
— salary, in confidence, to Tux 
“DON Co. Lrp., Maxted C eme! 
Hempstead, Herts. 
SITUATION VACANT. Resident engineer urgently re- 
for reinforced concrete work on large department 
store and —_ “aa! garage in Sheffield. Previous site 
experience, M.LC.E. 6r A.M.1Struct.E. essential. 
Apply Nicnotts & Marcet, 27 Westbourne 
Grove, London, W.2. Telephone: BAYswater 8981. 


STRUCTURAL ENGINEERS 
designer required to oie charge of 


superannuat 
leave and luncheon vouchers, offered to keen 
prepared to accept r bility. Appli- 


employment, with "three weeks’ 


cations to 
Structural E 
th, 1 
0358. 


ARTNERS, Consult 
ngineers, Smithfield House, 
r. Midland (Birmingham) 


SAMUEL TYZACK & CO. LTD. 
urgently require a 
REINFORCED CONCRETE DESIGNER- 
DETAILER 


Interesting work assisting the Floors Department 
in design, detailing and site supervision of 
reinforced concrete floors and other structures. 
This is an expanding department in a progressive 
medium-size company serving the North of 
England, and situated close to the pleasant resort 
of burn. 
Graduate structural engineer 
H.NC., 
Good 


ferred, minimum 
with at least two years’ 


writing, with full of 
T. W. B.Sc., AM.Instc E., Saumur. | 
Tyzack & Co. Lrp., Fulwell Road, Sunder 

or ring Sunderland 58388 (reverse charge accepted: 
om STO.2). 


CONSULTING ENGINEERS 
BIRMINGHAM 


have vacancies for staff in the following categories: 
S — engineer experienced in reinforced con- 
= and construction. Age 25-35. 

Salary {1,500-{2,000 per annum. 

2. Detailing- ughtsmen with minimum five 
years’ experience in concrete. Age 
22-30. Salary {750-{1,250 per annum. | 

Interes work, excellent tunities. Apply | 

for in by letter or tele ; 

ROY BOLSOVER 
Consulting Structural Engineer 
103 Hagley Road 
Edgbaston 
BIRMINGHAM 16 


Tdephone: Edgbaston $147 


: 
Cor 
COE — 
Qualified 
section wi 
concrete 
| 
| 
| 
| 
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SITUATION VACANT. First-class draughtsman - SITUATION VACANT. First-class reinforced concrete 
quired for new consulting engineers’ practice. Mainly engineer required to take charge of North Ireland consult- 
reinforced concrete but variety of other work. Top salary ing engineers’ Excellent prospects. Permanent 
for right man. Telephone: TATe Gallery . DON ame for right man. Member of Institution of Struc- 
M. Rose, 10 Rochester Row, Westminster, 5.W.1. jag my or Civil Engineers essential. B.Sc. pre- 
Box 4779, COmcRETE 
nh 14 Dartmouth Street, London, 


REINFORCED CONCRETE FOR SALE. 
ENGINEERS, DESIGNERS AND . 

DETAILERS REQUIRED FOR SALE. Steel tes and sections to size. Also 
tubes up to to in. N/B. E. Starnens & Sow Lrv., 
Bath Street, London, E.C.1. Clerkenwell 1751 
FOR SALE. 400 ton Fielding sab press. Box 4773, 
mouth Street, London, S.W.1 
BUSINESS VACANCIES BUREAU LTD., FOR SALE. Mason twin arclight continuous photocopier, 

Telephone: ABBey FOR SALE. Coventry Climax Diesel forklift truck. 
s000 Ib .- t2 ft. lift. Brand-new solid rubber 
2speedsforward. 2 is reverse. Tilting boom. 

'ydraulic steering. 48 in. forks. Checked throughout. 
y Stripped to bare metal and re-sprayed in Climax colours 
JNIVERSITY OF MELBOURNE of grey and yellow. Excellent condition. "Immediately 
available. Price {1000. Sreep Exvectrancs (Dept. CCE), 
. Coven x 
ENGINEERING 6000 Ib. capacity. 9 ft. lift. 48 in. forks. New twin 
tyres battery. Hydraulic — 

— . ly checked tested throughout. Stri 
ti for the ted. In excellent condition. Immediately avail- 
toned . person appoint {110o. Sreep Execraics (Dept. CCE), Church 

and laboratory classes in various civil 
apuans “ts, principally on the structural FOR SALE. Coventry Climax petrol forklift truck. 
and he will be expected to engage in research. > Now tyres. 
forwar 2 reverse. 
The salary range is {A1,660 to {2,360 per annum. 
Initial salary will be determined according to econditioned engine. Excellent con 


Immediately available. {750. Crane 


attachment optional extra, { Sreep Ecvecraics (Dept. 


CCE), Church Street, B: , Nottingham. Tel. 75716. 


t and iat = SALE. Coventry Climax 
it truck. 4000 Ib. capacity. 12 ft. lift. § ru 
Tue Secretary, opination sn or Universities tyres. Fitted with new mast assembly. Lifting carriage 
overhauled. New battery Extremely economical. 
or British Commonweactu (Branch Office), Satisfac teri Nc t 
Marlborough House, Pall Mall, London, S.W.x. WO 
Excellent working condition. Immediately available. 
Applications close on 2oth October, 1961. Stripped and repainted. Price (695. Sreep Evectaics 
(Dept. CCE), Church Street, Basford, Nottingham. Tel. 
75716. 


DEVELOPMENT ENGINEER 


Applications for the position of Development Engineer are invited from qualified 
engineers with considerable experience in reinforced and prestressed concrete design. 


The successful applicant will be responsible for the development of new designs 
and existing products. He will also take charge of the Design Office. Experience 
in precast concrete production would be an advantage but is not essential. 


This is a senior position in an expanding department, offering wide scope for 
an engineer with drive and enthusiasm. 


Write in confidence to THE STAFFING OFFICER with full details of qualifications 
and experience, 


THE STANTON IRONWORKS 
COMPANY LIMITED 


P.O, Box No. 3, near Nottingham. 
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THIRD INTERNATIONAL 
CONGRESS OF THE PRECAST CONCRETE INDUSTRY 


Stockholm 1960 
CONCRETE PUBLICATIONS LTD. 
are distributing the Papers and R presented at this Con 
. on behalf’ of ¢ the — 


BRITISH CAST CONCRETE FEDERATION 


All the papers and presented at this iy are now available in the English 

language, in loose-leaf form in substantial binders. publication is in two editions, one 

containing the reports and main papers only and the other the reports and main papers 
plus the reports and supplementary papers. 

MAIN PAPERS AND REPORTS are grouped under the headings of Vibration; Shrinkage; 
Pipes; Precast Concrete for Buildings; Human Relations. 
SUPPLEMENTARY PAPERS AND REPORTS on Thin-shell precast concrete; Precast bridge 
construction; Subways and short-span bridges; Precast flues; Concrete block industry; 
Test on beam with high strength reinforcement; Electrical curing. 

Prices: 

Main Papers and Reports. 
£3. 3. 0. post free. in Canada and U.S.A. 15 dollars. 

Main ee and Reports with Supplementary Papers and R 
4 4. 0. post free. in Canada and U.S.A. 20 dollars. 


CONCRETE PUBLICATIONS LTD. 
14 DARTMOUTH STREET, LONDON, S.W.! 


— NOTTINGHAM 


“CONCRETE SERIES” “gy 
BOOKS on CONCRETE | 


Trent Gravels 
For a complete catalogue giving prices Ia 10,000 tons per week 
| Washed & Crushed |} In. to 4 in. 


We are the leading suppliers of high-class concrete 
CONCRETE PUBLICATIONS, Led. Ge Gem Gove 


deliveries guaranteed and keen compeutve prices 
14 Dartmouth St, Londen, $.W.! queeed. Sond for comptes end prices. 
_ TRENT GRAVELS LTD 
ATTENBOROUGH NOTTS 


Telephone ; Nottingham 25 4255 
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ONE OF OUR MODERN 
CONCRETE AGGREGATES PLANTS 


First-Class Washed graded 
concrete aggregates, and shingles 
for road dressing, coupled with 
efficient delivery, are at the 
service of contractors and 
Municipal Authorities in Lon- 
don, Berks, Bucks, Herts, and 
Middlesex Areas. 


Our products include Washed 
Sharp Sand, all sizes of shingles, 
from 3/16” up to 2", either 
crushed or natural. 


Special Specifications made to 
order. 


Telephone : Tate Gallery 3456. 
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| 
General View of Plant at Rickmansworth. 
i 
| 
am STONE COURT BALLAST CO. LTD ‘ 
PORTLAND HOUSE, TOTHILL ST., WESTMINSTER, S.W.! 
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THIRD INTERNATIONAL 
CONGRESS OF THE PRECAST CONCRETE INDUSTRY 


Stockholm 1960 


CONCRETE PUBLICATIONS LTD. 
are distributing the and presented at this Congress 


BRITISH CAST CONCRETE FEDERATION 


All the papers and +) og presented at this Congress are now available in the English 

language, in loose-leaf form in substantial binders, The publication is in two editions, one 

containing the reports and main papers only and the other the reports and main papers 
plus the reports and supplementary papers. 

MAIN PAPERS AND REPORTS are grouped under the headings of Vibration; Shrinkage; 
Pipes; Precast Concrete for Buildings; Human Relations. 
SUPPLEMENTARY PAPERS AND REPORTS on Thin-shell precast concrete; Precast bridge 
construction; Subways and short-span bridges; Precast flues; Concrete block industry; 
Test on beam with high strength reinforcement; Electrical curing. 

Prices: 

Main Papers and Reports. 
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General View of Plant at Rickmansworth. 
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